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ABSTRACT 
The study examined agricultural extension services delivery and post-harvest losses of 
horticultural crop produce in West Coast Region of The Gambia. There is limited knowledge 
about post-harvest practices of horticultural crops among smallholder horticultural farmers in 
The Gambia. In spite of existing extension services, there is huge losses of horticultural crops 
in the study area. This study therefore, seeks to assess the agricultural extension services 
delivery and investigate agricultural extension services messages delivered to horticultural 
farmers in West Coast Region of The Gambia. It also assesses agricultural extension service 
messages adopted by horticultural farmers as well as examine the effects horticultural farmers 
derived from the extension services in reducing/minimising post-harvest losses of 
horticultural crops in the study area. Both primary and secondary data were used for the 
study. The study used structured interview, key informants and focused group discussion to 
collect data from three hundred and ninety-eight respondents that were selected through 
simple random sampling procedure. The data were quantitatively analysed using SPSS to run 
percentages, frequency distribution tables, t-test, and chi-squared correlation test. Qualitative 
data from the in-depth interviews and Focus group discussions (FGDs) were also analysed 
and presented appropriately. The findings of the study showed that the agricultural extension 
services are ineffective due to the system of extension delivery to the horticultural farmers 
and there is limited access of farmers to extension activities or information due to low 
frequent interaction with the farmers. It also shows that extension services were not very 
much effective or proactive to post-harvest loss reduction due to inadequate skills and 
knowledge acquired by them in this region. It was also found that the variables on the 
influence of socio-economic factors (gender, age, marital status, experience in farming, 
education, and income) were significantly associated with the horticultural smallholder 
farmers post-harvest losses. The study thus recommended that there is need for continued 
research, development and investment programmes by different service providers in both 
extension and post-harvest technologies, effective and efficient communication to the 
farmers, special extension agents training on post-harvest practices among others.  
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CHAPTER ONE 
INTRODUCTION 
1.1. Background to the Study 
Horticultural crops include the vegetables, fruits, and nuts which are directly used by 
man for food, the flowers and other ornamental plants for aesthetic uses or visual enjoyment, 
and those used for medicinal purposes (University of Minnesota, 2011). Horticultural 
production is a very important agricultural activity both economically and a major component 
in the diet of people throughout the world. The major producers of horticultural crops in the 
world are China, India and the United States with China being the largest producer (FAO 
Statistics, 2011). Altogether, the world horticultural crop production is 965,650,533 metric 
tons (FAO Statistics, 2011). Worldwide, fruits and vegetable crops have been recognized as 
an important part of diet, acting as sources of vitamins and minerals and also provide the bulk 
of food preventing constipation. Apart from production of fruits and vegetables for local 
consumption, they also serve as major component of the world export commodities, 
generating foreign exchange to The Gambia. In 2011 foreign earnings received from these 
exports was 2.3% (FAO Statistics, 2011).  
Globally, post-harvest losses and food waste are estimated at 30 to 40% of production 
in 2015. Losses of perishable foods such as fruits and vegetables can be even higher than 
those for staple foods during the post-harvest period, depending on the weather, access to 
storage or distance from markets. Utilizing improved post-harvest practices often results in 
reduced food losses, improved overall quality and food safety, and higher profits for growers 
and marketers (Post-harvest Education Foundation (PEF, 2016). Food losses attain increased 
attention in recent times. It is predicted that about 1.3 billion tons of food is lost each year 
(Gustavsson, Celderberg, Sonesson, van Otterdijk, and Meybeck, 2011). While a reasonable 
part of food losses results from food waste in developed countries, a major portion of food 
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loss in developing countries is owing to high post-harvest losses (PHLs) in food supply 
chains (FSC). PHLs which refer to the measurable quantitative and qualitative food losses in 
any post-harvest system account for significant amounts of global food loss (De Lucia & 
Assennato, 2006; Kitinoja, Saran, Roy, Kader, 2011; Parfitt, Barthel, & Macnaughton, 2010). 
The main factors that are most consistently related to higher levels of post-harvest losses 
include rough handling, use of poor-quality packages, high post-harvest handling, 
temperatures and delays in marketing (Kitinoja & Al Hassan, 2012; WFLO, 2010; Kitinoja & 
Cantwell, 2010). Losses for highly perishable leafy green vegetables have been measured to 
be as high as 70 to 80% in West Africa, and for losses in fruits to be 50 to 70%, especially 
during the rainy season. According to Kitinoja and Kader, (2015), this amounts to an 
enormous waste of seeds and planting materials, land, energy, fertilizers, water, labour and 
other productive resources. Reported losses for fruits and vegetables in the least developed 
countries, while high, are not much different from the levels of losses reported for countries 
that are considered more developed. There is simply no “easy” way to measure post-harvest 
food losses. Since fruits and vegetables are handled by many people, sometimes over a long 
period of time, produce samples may be examined for loss at convenient points in the 
distribution chain. Many past measurements have targeted post-harvest losses occurrence on 
the farm (at harvest), in the packing house, after storage, and at wholesale and retail markets.  
In developing countries, the losses of crops due to pests, plant diseases and competition 
from weeds are great. Crop losses of the order of 40-75% have been reported (Clarke, 2008). 
Even more significant are post-harvest losses which are due to a multitude of factors, 
particularly insects and rodents attacking stored products. The use of pesticides in agriculture 
in tropical countries like Ghana has been instrumental in reducing crop loss both before and 
after harvest (Clarke, 2008). Moreover, the year-round supply of fresh produce is influenced 
not only by the climatic conditions of wet and dry seasons, but also by the lack of 
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understanding and limited skills of post-harvest handling systems. Large amounts of 
horticultural crops produce are produced through in the traditional farming systems during 
the rainy season or under irrigation in the dry season, but the quality is sometimes not good. 
Most produce is wasted or lost through bruising, decay, and wilting. Furthermore, poor roads 
and improper handling at the various stages of marketing, contribute to the rapid deterioration 
and subsequent losses. This is to the limited or lack of knowledge, skills and resources for 
proper handling, storage, processing and marketing of produce. 
According to Asian Productivity Organisation (APO, 2006), poor infrastructure for 
storage, processing and marketing in many countries of the developing regions contribute to a 
high proportion of waste, which average between 10 and 40%. Major infrastructural 
limitations also continue to impose severe constraints to domestic distribution as well as to 
the export of horticultural produce. Considerable waste occurs owing to the fact that small 
farmers lack resources and are unable to access and market their produce and implement 
suitable post-harvest handling practices. Spoilage of fresh produce is also accelerated by the 
hot and humid climate of the tropical region. Post-harvest management and processing of 
horticultural produce has assumed considerable significance in the light of increasing demand 
for fruits and vegetables in the region. The World Food Conference convened in Rome in 
1974, drew attention to the concept of post-harvest food loss reduction as a significant means 
to increase food availability. The Special Action Programme for Food Loss Prevention of the 
Food and Agriculture Organization of the United Nations (FAO) initially focused on durable 
food grains, owing to their prominence in developing country diets. An expert consultation 
on food loss Prevention in Perishable Crops, mainly covering fruit and vegetables was held in 
Rome in 1980 to draw the attention of the loss of fresh crop produce. Although India is a 
major producer of horticultural crops, many Indians are unable to obtain their daily 
4 
 
requirement of fruits and vegetables and the Human Development Index (HDI) is very low 
(APO, 2006).  
The losses of crops have several implications to the producers, retailers and consumers 
(farmers). However, little has been done to identify the main post-harvest handling practices 
by smallholder farmers, documenting the quantities they lose and the associated income 
losses.  Most fresh produce handlers involved directly in harvesting, packaging, transporting 
and marketing in developing countries have limited or no appreciation for the need for, or 
how to maintain quality (Kader, 2005). Applying and adhering to grades and standards 
requires investments in training, equipment; infrastructure and monitoring systems, which is 
very expensive and this is a challenge in smallholder farming. Smallholder farmers lack an 
intimate knowledge of post-harvest treatment such as cold chain management and traceability 
which is critical to prolong their short shelf life and reducing wastage (Louw, Jordaan, 
Ndanga, and Kirsten, 2008). Lack of knowledge on post-harvest handling technologies and 
quality requirements, including quality standards and food safety protocols, greatly limit the 
ability of farmers and traders to compete and access wider markets (Weinberger and 
Lumpkin 2005). The losses are mainly due to rough handling, use of poor-quality packaging, 
poor temperature management, and a general lack of education regarding the need for 
maintaining the quality and safety of perishables at the producer, wholesaler, and retailer 
levels (Kitinoja et al. 2011). Thus, considerable quantities of fruits and vegetables produced 
in The Gambia go to waste owing to improper post-harvest operations and the lack of 
processing. This results in a considerable gap between gross food production and net 
availability. 
Furthermore, smallholder horticultural farmers have been given little attention with 
regards to appropriate extension and research, and the situation is still similar today. 
Agricultural extension services in appropriation often results in the lost chance of essential 
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capacity building opportunities. Research therefore, emphasises the important role of capacity 
building where farmers are taught good farming and handling practices (Martins, Hogg, & 
Otero, 2012).  
The Gambia’s agriculture faces numerous constraints which includes large post-harvest 
losses (up to 40%) due to insufficient and inefficient storage capacities; limited processing 
capacities and lack of access to markets and financial capital (GNAIP, 2011).  In addition, 
limited public expenditures allocated to the agriculture sector was 4.5% in 2010 according to 
the Gambia National Agricultural Investment Programme (GNAIP, 2011), and the effects of 
the global financial crisis further constrained the implementation of agriculture and food 
security programmes in The Gambia. Access to food is undermined by low purchasing 
power, volatile food prices, and the depreciation of the national currency vis à vis the United 
State dollar significantly affected Gambians who rely heavily on rice imports (up to 40%). In 
2011, prices of coarse grains were on average 40% higher than those of 2008 during the food 
crisis (GNAIP, 2011). 
Agricultural extension has an important role to play in creating awareness and 
improving knowledge of stakeholders on proper post-harvest handling techniques. The 
effectiveness of extension service delivery in the post-harvest horticulture sector, however, 
largely depends on the adequacy of extension workers and technical experts on post-harvest 
handling; availability of information, education and communication (IEC) materials; and the 
budget allocation for the conduct of extension activities. If post-harvest handling technologies 
will be widely disseminated and adopted, the quality and safety of horticultural perishables 
will be improved, hence, market competitiveness will be enhanced. Ultimately, this will lead 
to increased profits and incomes of industry stakeholders and increased foreign exchange 
earnings.  
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The extension service is an agent of the Gambia Government currently monovalent and 
has been undergoing restructuring for the past few years, aimed at ensuring effective and 
efficient service delivery. According to Agriculture and Natural Resource Programme 
(ANRP, 2009), the service is currently relying mainly on agricultural projects for capacity 
building as well as support to farmer training. According to Department of Agriculture 
(DOA, 2013), the service is presently understaffed at field level with an extension/farmer 
ratio of over 1: 2000 or even 1:3500. Nearly 70% of the highly professional qualified 
personnel will reach retirement in the next seven years, raising the need for an urgent up 
scaling of the sub-sector’s human capacity in order to meet emerging challenges. Most of 
these extension trainees focused on agronomy practices rather post-harvest technologies. The 
sector’s objectives are focused on development of the small producers for productivity and 
competitiveness. The extension service will be central to get the necessary messages across to 
the small holders who may not have had the opportunity to see, let alone adopt new 
technologies especially in post-harvest losses. Thus, the benefit of post-harvest practices of 
horticultural farmers will improve their income, surplus to the market for sale and 
consumption of available food by the community which will results in poverty reduction. A 
good agricultural extension services establishment at post-harvest technology can contribute a 
lot to the food loss reduction, improve farmers’ income status, standard of living, increase 
income and reduce poverty.  
1.2. Statement of the Research Problem 
The study examined agricultural extension services and post-harvest losses of 
horticultural crop produce in West Coast Region of The Gambia. Limited knowledge about 
the horticultural crop produce post-harvest handling practices among smallholder 
horticultural farmers had been identified by Ministry of Agriculture as one of the constraints 
to improve agricultural productivity, post-harvest practices, market access and high farm 
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incomes. There are huge losses of horticultural crop produce among horticultural farmers in 
the rural areas. According to (Babalola, Megbope, Omonona, and Oyekanmi, 2010 and 
Kitinoja 2013), previous research on vegetable and fruits production in smallholder farming 
had focused on produce yields, efficiency of the irrigation in terms of water use and other 
agronomic aspects and risk perceptions. However, little attention has been given to the study 
of post-harvest losses in smallholder horticultural crop production.  
 Furthermore, studies from (GOTG, 2008) on effectiveness of extension services on 
post-harvest losses has not gone in detail to make any assessment of the post-harvest loss 
minimisation. The extension service system delivery among the rural farmers is inadequate 
especially the post-harvest handling in terms of innovation and adoption of new technologies. 
Thus, the need for this research to embark on a study of the effectiveness of extension 
services delivery and adoption of extension messages by the farmers for post-harvest loss of 
crop produces. Access to adequate knowledge, improved technologies especially post-harvest 
practices and other relevant social services remain a critical issue. In addition, not much 
attention has been given to the role of agricultural extension services on post-harvest 
handling. Therefore, this study seeks to examine which extension services are effective in 
reducing post-harvest loss in West Coast Region of The Gambia.  
In an attempt to promote extension practices in the country, the government of The 
Gambia introduced different extension approaches in the horticultural production sector 
through the ministry of agriculture with other funding partners. However, despite its 
existence for so many years since colonial period, there is little information on it, especially 
on its influence on horticultural crop produces to meet the requirement of rural farming 
communities in terms post-harvest loss minimisation.   
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Based on the above premise, this study assessed the state of the extension delivery 
system of fruits and vegetables in the country, in order to identify the needs, gaps, strengths, 
and weaknesses in the system and recommend possible courses of action to improve post-
harvest extension services to this sector. Specifically, information from this study aims to 
provide a sound basis in crafting or recommending tenable programmes/projects for policy 
consideration and for enhancing and strengthening extension service delivery, accessibility 
and effectiveness in support of the horticultural crop produce post-harvest loss and also to 
examine the agricultural extension services and post-harvest losses of horticultural crop 
produces in West Coast Region of The Gambia. 
1.3. Research Questions 
In the light of the foregoing, the following general research question outlined to guide 
the study i.e.  What is the agricultural extension services delivery and post-harvest 
technology of horticultural crops produce for small holder farmers in West Coast Region of 
The Gambia? The specific questions for the study are: 
a) What are the existing agricultural extension services available to smallholder 
horticultural farmers in West Coast Region of The Gambia?  
b) What are the agricultural extension services messages delivered to horticultural 
farmers about post-harvest losses in West Coast Region of The Gambia? 
c) What are the agricultural extension service messages adopted by horticultural 
farmers in minimising post-harvest losses in horticultural crops of West Coast 
Region of The Gambia? 
d) What benefits do horticultural farmers derive from the extension services messages 
delivered in reducing post-harvest losses of horticultural crops in West Coast 
Region of The Gambia?  
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e) What are the challenges horticultural farmers encountered in agricultural extension 
post-harvest messages delivered to them in West Coast Region of The Gambia? 
f) What measures can be put in place of to mitigate challenges affecting agricultural 
extension services in West Coast Region of The Gambia?  
1.4. Research Objectives 
The general objective of the study is to assess agricultural extension services and post-
harvest technology of horticultural crops produce for small holder farmers in West Coast 
Region of The Gambia. The specific objectives of the study include: To  
a) Find out the agricultural extension services available to horticultural farmers in 
West Coast Region of The Gambia   
b) Investigate agricultural extension services messages delivered to horticultural 
farmers about post-harvest losses in West Coast Region of The Gambia  
c) Assess agricultural extension service messages adopted by horticultural farmers in 
minimising post-harvest losses in horticultural crops of West Coast Region of The 
Gambia? 
d) Examine the benefits extension services messages were to horticultural farmers in 
reducing post-harvest losses of horticultural crops in West Coast Region of The 
Gambia 
e) Examine the challenges horticultural farmers encountered in agricultural extension 
post-harvest messages delivered to them in West Coast Region of The Gambia 
f) Explore possible ways of improving agricultural extension services on post-harvest 
technology in order to minimise post-harvest losses of horticultural crop produce in 
West Coast Region of The Gambia  
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 1.5. Research Hypotheses 
Based on the objectives of this study, the following hypotheses are empirically stated  
H0. Demographic characteristics has no significance on post-harvest loss of crop produced 
H1. Agriculture Extension services have no significant influence on post-harvest losses of 
horticultural crop produce  
H2. There is no effectiveness of Agricultural extension services and reducing in post-harvest 
losses of horticultural crop produce 
1.6. Scope of the study  
The study focused on access and influence of extension service information and post-
harvest loss of fruits and vegetables on food security and the households’ demographic 
characteristics. The study however, was restricted to the two local government areas of WCR. 
Similarly, the study is restricted to West Coast Region in view of the researcher’s desire to 
carry out a thorough investigation on the study as one of the main regions where fruits and 
vegetable production is highly concentrated and environmentally friendly in terms of 
weather. In addition, the population is dense compared to other local government areas. This 
study covered the last ten (10) years that is from 2007 – 2017 to give out the current situation 
of the The Gambia. 
The study was conducted in West Coast Region (WCR), The Gambia, and assessed the 
agricultural extension services on post-harvest of fruits and vegetables in West Coast Region 
in two districts namely:  Kombo Central and North.  The study covered the last ten (10) years 
that is from 2007 to 2017 with examples on other countries in the African region due to the 
rapid increase of horticultural farms and huge loss of horticultural products. 
1.7. Significance of the Study  
The study is expected to serve both practical (contribution to policy formulation) and 
theoretical purposes (contribution to knowledge). In the practical aspect or contribution to 
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policy, the study will inform or   help to guide/control post-harvest technology by rural 
farmers for better utilisation of the produce with constant, effective and efficient involvement 
of extension services. This will benefit the farmers by increasing the available food, sales and 
consumption, income resulting in poverty reduction.   
In terms of knowledge, the research work/study will enhance our knowledge in 
understanding what extent extension services can contribute to farmers on post-harvest loss 
of horticultural products in Kombo Central and North, The Gambia. Since many researches 
showed that great effort is being made in the area of food production especially in the 
developing countries, the decline in food production therefore can be traced to food losses 
(Babalola et al., 2010). However, due to poor post-harvest management strategies in the Sub-
Saharan region, there has been a repeated cycle of food production and losses which have 
systematically depleted the mineral quality of the farms, leaving substantial food insecurity in 
the region (Kimatu, Mcconchie, Xie, and Nguluu, 2012).  Similarly, the study is to serve as a 
guide to other scholars who may be interested in research on the phenomenon of extension 
service, post-harvest loss and food security in general.  
This research could also be useful to policy makers who develop food security 
interventions and be of great importance to the government, extension agents, farmers and 
other voluntary organisations that may be interested in extension issues, post-harvest loss and 
food security, especially in West Coast Region with particular attention to rural farmers’ food 
security issues. The study will serve as a reservoir of knowledge where ideas could be drawn 
and generated for further studies and other individuals and organisations as a useful reference 
work and resourceful material. It is important to inform these horticultural farmers of their 
role in minimising post-harvest losses through various handling practices through effective 
and efficient extension services. This will help in minimising the rate of deterioration of their 
products, thus not compromising the product’s shelf-life. Series of post-harvest handling 
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practices determine the final quality of their products. Farmers need to meet various stringent 
quality requirement to access markets and with good post-harvest reduction, there will be 
surplus to the market that will help enhance poverty reduction; with managed surpluses, will 
result in increase in purchase in all stages of the need. The study investigates the agricultural 
extension services delivery and different post-harvest handling practices by smallholder 
horticultural farmers in West Coast Region on food security which inevitably determine the 
extent of potential post-harvest losses and the shelf-life quality of their fresh produce. Thus, a 
good extension services delivery establishment at post-harvest technology will contribute to a 
high reduction of food loss.  
Smallholder horticultural crop production has the potential to contribute to the 
reduction of food insecurity and poverty in the form of household income generation and 
increasing food availability (Machethe, 2004). Reduction in post-harvest losses could 
stabilise/regularise food security and continuous available horticultural products for poor 
Gambians. In The Gambia, research on the impact of post-harvest losses on household food 
security is limited, yet post-harvest loss reduction may substantially contribute to lives of 
many rural people in the country.  Despite adequate literature on post-harvest handling 
practices, the information on harvesting and post-harvest losses of fruits and vegetables is 
limited to smallholder farmers in The Gambia. To solve specific problems in a given area 
effectively and economically, a comprehensive knowledge of the nature of post-harvest 
losses should be considered (Kereth, Lyimo, Mbwana, Mongi, & Ruhembe, 2013).  In 
addition, the study intends to raise smallholder horticultural farmers’ awareness of fruits and 
vegetable post-harvest losses thereby enabling them to take necessary precautions with 
regards to post-harvest handling.  
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CHAPTER TWO 
LITERATURE REVIEW AND THEORETICAL FRAMEWORK 
The literature review in this study is discussed under the following sub-topics: 
conceptual clarifications, nature of agricultural extension services and  mode of operation, 
horticultural farmers’ accessibility to extension information on post-harvest losses, 
agricultural extension efficiency and effectiveness in minimising post-harvest losses, Post-
harvest losses of horticultural crop produce influence on food security, challenges of 
agricultural extension services in post-harvest losses, horticultural sector in The Gambia,  and 
theoretical framework. Although many theories were mentioned, however, the diffusion 
theory is used in this study.  
2.1. Conceptual Clarifications 
A brief description or explanation of the major concepts of the study is stated from the 
following: agricultural extension services, post-harvest loss and horticultural crop products.  
Agricultural extension services in this study is a concept that refers to bridging the gap 
between the farmers and the sources of information or knowledge; post-harvest loss is the 
poor pre-harvest and post-harvest management including poor handling of produce during 
transportation and storage resulting to some or total loss in product quality; and horticultural 
crop products are edible fruits and vegetables that have high component of the human diet 
contributing to food and nutritional security.  
2.1.1. Agricultural Extension Services 
There are numerous definitions, philosophies, and methods to agricultural extension, 
and the views of what extension is all about have changed with time. Extension formerly was 
conceived as a service to "extend" research-based knowledge to the rural sector to increase 
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the lives of farmers. It thus includes components of technology copy, broader rural 
development goals, management skills, and non-formal education. The traditional view of 
extension in the African continent was greatly focused on increasing production, increasing 
produce, training farmers, and moving technology (Davis, 2006). Today's knowledge of 
extension goes beyond technology copy to facilitation; beyond training to education, and 
includes assisting farmer groups to create, dealing with marketing issues, and partnering with 
an extensive range of companies and other agencies. Hence, many people are now using the 
phrase "agricultural advisory services" rather than extension (which can imply a top-down 
approach and may ignore multiple sources of knowledge). This study will continue to use the 
definition of extension realizing that it encompasses the much wider definition explained 
above. Farming extension can be described as the complete or group of organizations that 
support and help people engaged in farming and production to solve problems; also, to obtain 
information, skills, and technologies to improve their livelihoods and wellbeing (Birner, 
Davis, Pender, Nkonya, Anandajayasekeram, Ekboir, and Bollen, 2006). 
According to Semana (2004), the original concept of extension was that of bridging the 
gap between the farmers and the sources of information or knowledge.  Such sources 
included organisations or institutions generating knowledge and technologies such as 
research centres, universities and administration; this can play a vital role in the 
dissemination of post-harvest practices by extension agents on food security issues. Looking 
at extension as being educational presupposes that doing extension work involves teaching 
and learning.  This means that the extension worker like a teacher needs to prepare and 
rehearse beforehand and teach well like a good teacher.  The teaching should stimulate the 
farmer to learn, understand and demonstrate.  The farmer as a learner should have interest 
and the willingness to learn. 
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2.1.2. Post-Harvest Losses 
Any wholesome food commodity, raw or cooked, that is thrown away or is regarded to 
be of downgrade quality and does not fetch its potential revenue, qualifies as a post-harvest 
loss (Ladaniya, 2008). Post-harvest losses originate from poor pre-harvest and post-harvest 
management including bad handling of produce during transit and storage leading to partial 
or total loss in produce quality (Prusky, 2011). Food waste which is often referred to in 
literature as “food losses” and “spoilage” is a major concern with regards to post-harvest 
losses. This type of loss relates to products intended for human consumption occurring at the 
end of the food supply chain as a result of retail and consumer behaviour (Parfitt et al., 2010). 
Reasons for food waste can stem from dislike and taste preference. This is a common case in 
developed countries where consumers are very sensitive to product appearance or cosmetic. 
Post-harvest Loss (PHL) is defined as measurable qualitative and quantitative food loss along 
the supply chain, starting at the time of harvest till it’s consumption or other end uses 
(Hodges,Buzby, and Bennett, 2011). PHLs can occur either due to food waste or due to 
inadvertent losses along the way. Thus, food waste is the loss of edible food due to human 
action or inaction such as throwing away wilted produce, not consuming available food 
before it’s expiry date, or taking serving sizes beyond one’s ability to consume. Food loss on 
the other hand, is the inadvertent loss in food quantity because of infrastructure and 
management limitations of a given food value chain. Food losses can either be the result of a 
direct quantitative loss or arise indirectly due to qualitative loss. Food loss and food waste 
add to contribute to post-harvest food losses. Food losses can be quantitative as measured by 
decreased weight or volume, or can be qualitative, such as reduced nutrient value and 
unwanted changes to taste, colour, texture, or cosmetic features of food (Buzby and Hyman, 
2012).  
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2.1.3. Horticultural Crop Produce 
Horticulture is the science and art of growing plants (fruits, vegetables, flowers, and 
any other cultivar). It also includes plant conservation, landscape restoration, soil 
management, landscape and garden design, construction, and maintenance, and arboriculture, 
(Naik and Thippesh, 2014).  According to Naik and Thippesh (2014), horticulture is defined 
as that branch of agriculture concerned with growing plants that are used by people for food, 
for medicinal purposes, and for aesthetic gratification. Horticulture is divided into 
specializations. For example, vegetables are described as herbaceous plants of which some 
portion is eaten raw or cooked during the main part of a meal. Fruits, for horticultural 
purposes, are described as plants from which a more or less succulent fruit or closely related 
botanical structure is commonly eaten as a dessert or snack. By these definitions, plants such 
as tomato, cabbage, carrot, onion, squash and cucumber are considered vegetables despite the 
fact that the edible portion is defined botanically as a fruit, while tomato, egg plant, bitter 
tomato, melon among others are considered fruits. 
2.2. Existence of Agricultural Extension Services  
Extension is multidisciplinary. It combines educational methodologies, communication 
and group techniques in promoting agricultural and rural development. It includes technology 
transfer, facilitation, and advisory services as well as information services and adult 
education (Rivera and Qamar, 2003). It is dependent for success on other agricultural 
development processes such as marketing and credit services, not to mention economic 
policy and physical infrastructure. In short, in this study, it is a function that is dependent for 
success on other factors which include other services and institutions. In many cases, it’s 
success depends on the ability to shift programme direction and development to stakeholders 
and programme users. No matter what the name of the system, approach or programme 
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(cooperative extension, advisory services, special Programme for Food Security, technical 
assistance or technology transfer), the function remains that of extension: the transfer and 
exchange of practical information. At the same time, extension is a political and 
organizational instrument utilized to facilitate development. Internationally, extension's 
institutional systems tend to differ from country to country, nonetheless, is very vital in 
farming operations.  
1. Extension Function and Importance 
Extension, in general terms, is a function that can be applied to various areas of society.  
It operates in the industrial, health and education sectors, as well as agricultural and rural 
development, (Rivera, 2001).  Most ministries of agriculture have an extension unit that deals 
mainly with crops and mixed agricultural systems, as well as separate technical divisions 
(livestock, forestry, fisheries) some of which also provide extension services also common in 
The Gambia. During the 1970s and 80s, efforts were made to unify ministerial agricultural 
extension operations but with limited success (Rivera, 2001). This same diversity and 
separation of agricultural extension activities exists in international organizations. In many 
cases, it’s success depends on the ability to shift programme direction and development to 
stakeholders and programme users and The Gambia is not an exception. 
When systematically and effectively provided, extension is known to enhance social 
and economic development. Technological change and the knowledge system that underpins 
it, is a critical factor in development (World Bank, 2003). Despite the difficulty of isolating 
it’s impact on agricultural productivity and growth from that of other factors, many studies 
have demonstrated the high economic returns of investments in agricultural dissemination. 
Investment in agricultural research and extension is thus a crucial input of agricultural growth 
(Anderson and Feder, 2004). Agricultural extension has been reoriented to meet with the 
changing situation of liberalisation head on. Farmers in remote areas are being encouraged to 
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grow food crops first to ensure food security. However, such farmers are also encouraged to 
grow high value crops and others which do not need high fertilizer applications as cash crop. 
An improved information and knowledge flow to, from and within the agricultural sector are 
a key component in improving small-scale agricultural production and linking increased 
production to remunerative markets, thus leading to improved rural livelihoods, improving 
quality and yield, food security and national economies (Asaba et al., 2006). The agricultural 
sector is the backbone of many economies in Africa. Various studies have revealed that there 
is a positive relationship between the increased flow of knowledge and information and 
agricultural development (Fawole, 2008).   
However, most African countries have not devoted their efforts to the dissemination of 
knowledge and information, especially in rural areas, where 70-80 per cent of the African 
population live (Adomi, Ogbomo, and Inoni, 2003). Only a small amount of agricultural 
information is accessible to rural farmers, despite the large body of knowledge that exists in 
research institutions, universities, public offices and libraries. This situation is largely 
attributed to the weak linkages between research, extension, not for profit organizations, 
libraries and farmers and thus, these technologies have neither reached nor been adopted by 
their intended beneficiaries to improve their farming activities in developing countries (Tire, 
2006) including The Gambia.   It is widely recognized that increasing agricultural production 
is, in many parts of the developing world, an important component of a strategy to increase 
incomes, reduce hunger, post-harvest losses and contribute to the improvement of other 
measures of well-being. Doing so requires improvements in the productivity of factors of 
production. Owens, Hoddinott, and Kinsey (2003), showed that agricultural extension 
represents a mechanism by which information on new technologies, better farming practices, 
and better management can be transmitted to farmers. It is not surprising, therefore, that 
considerable amounts of funds, running into the hundreds of millions of dollars, are disbursed 
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annually in support of agricultural extension and that the impact of agricultural extension has 
received considerable attention.   
2. Extension Typologies /Approaches 
Generally, there are many models and types of extension activities, and several scholars 
have given typologies of extension for illustrative review. This study views extension as 
generally (but not always) falling into 3 broad categories: diffusion or government-driven; 
participatory or demand-driven; and private or supply-driven, with the different systems or 
models falling under these three. According to Gêmo, Eicher, and Teclemariam (2005), many 
extension systems in Sub Saharan Africa (SSA) today are mixtures of these broad categories: 
Public, Commodity, Training and visit (T&V), Non-Governmental Organisation (NGO), 
Private sector and Farmer field schools (FFS). Several approaches have been tested and 
adopted by countries in Africa to improve the technology dissemination process. Many 
extensions approach currently in use in The Gambia and other SSA are combinations of these 
broad categorizations. In The Gambia, approaches of agricultural extension range from the 
top-down commodity-based approaches of the pre-and post-independence to more 
participatory approaches. Specifically, the approaches that are still being used include the 
World Bank’s Training and Visit (T&V), commodity, and participatory approaches and most 
recently farmer field schools (FFSs) in addition to innovative ICT based approaches which 
provide advice to farmers on-line and other approaches such as the promotion of mobile 
phones and community radio stations. However, majority of Gambian farmers are not literate 
to adopt the innovative based approach but could come up with increase number of farmers’ 
children being educated. These approaches are discussed below. 
a. Training and Visit (T&V) 
T&V is one of the earlier approaches that focused on transfer of technology using a top-
down, one-size-fits-all approach. This approach was introduced after the Department of 
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Agricultural extension services (DAES) had been organized under the unified extension 
systems (UES) concept. Existing extension organizations were merged into a single national 
system. This approach was designed on the assumption that farmers lack technical knowledge 
for increasing productivity, hence the solution was therefore to provide them with modern 
technical knowledge. If this approach is effectively and efficiently applied with proper 
monitoring and application of appropriate practices, it may produce a desired result in post-
harvest handling. The approach is based on a set of managerial and organizational principles 
that are of broad applicability and which, when applied together, constitute an extremely 
powerful managerial tool (Yudelman, 1984). The approach differs from the general extension 
because of it’s emphasis on frequent in-service training for staff, regular visit to farmers’ 
farms, promotion of extension/research linkage and improved extension management (Benor 
et al., 1984).  In the process of service delivery, subject matter specialists (SMS) gave 
training to frontline extension agents on new but relatively simple technical issues and; the 
extension agents then proceed to train farmers and/or farmer groups on the new technologies. 
This approach uses extension methods including group discussions, seminars and in-service 
training courses for extension staff and farmers, on-farm demonstrations and farmer field 
days (en-ext). Specific tools used include: contact to a determined number of farmers ‟ 
groups, handouts and technical fact sheets. T&V had been designed as a cost-efficient 
extension system. The delivery of messages was considered economic; as large numbers of 
farmers could be reached fortnightly for instance. However, due to the relatively high 
financial outlay required, the T&V approach could not be sustained in The Gambia at the end 
of World Bank funding. The approach came under attack in the 1980s due to the cost of 
financing coupled with criticisms of irrelevance, inefficiency, ineffectiveness, and lack of 
equity (Rivera, 2001). It was also criticized due to the passive role allocated to farmers, as 
well as the failure to factor in the diversity of the socio-economic and institutional 
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environments facing farmers and ultimately in generating behaviour change (Birner, Davis, 
Pender, Nkonya, Anandajayasekeram, Ekboir, & Bollen, 2006). 
b. Participatory Approaches 
The passive role of farmers in the T&V approach necessitated the promotion of 
participatory approaches where the need for empowerment of the farmer is paramount. In this 
approach, the role of the extension agent is to facilitate an in-depth situation analysis by the 
farmers themselves at the onset of their working relation. Once farmers have become aware 
of the causes of their problems and have identified the most pressing ones, the extension 
agent provides technical knowledge and technologies, which may be useful to address the 
problems identified. For this approach to work well, extension agents need not only possess 
agricultural expertise, but also good analytical, pedagogical, and facilitating skills (en-ext). 
What makes this approach participatory is that farmers are the principal decision-makers in 
defining goals, planning, implementing, and evaluating development activities. This helps in 
strengthening farmers' problem-solving abilities from the start. In relation to community 
development, the existence of a local government and a decentralized administration is a 
precondition. If the local government is not dominated by elites, then the accountability, 
effectiveness, and efficiency of local services can be substantially improved. Reality still 
looks different, but too much political pressure from donors could mean that solutions are 
imposed, running the risk of being rejected, and subsequently degenerating into a mechanistic 
application of the instruments. Moreover, participatory approaches depend strongly on a 
conducible political and administrative environment. To find appropriate technological 
answers to farmer questions, researchers must consider local constraints, risks, and cultural 
preferences. Therefore, it is best to involve farmers at all stages of the research process, from 
the definition of research issues, through the planning phase, implementation, and evaluation 
of research results. 
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c. Farmer Field Schools (FSS) 
Farmer Field School is a participatory method of learning, technology development, 
and dissemination based on adult-learning principles such as experiential learning and 
introduced in Sub-Saharan African (SSA) in the mid-1990s. They are being used in at least 
27 SSA countries (Braun, Jiggins, Roling, van den Berg, and Snijders, 2005). FFS originated 
from Asia, where it was developed to promote integrated pest management (IPM) 
programmes. However, in The Gambia FFS are being used for a variety of activities, 
including food security, animal husbandry, and soil and water conservation. Farmers meet 
regularly for the duration of an entire cropping season. They learn by observing what is 
happening on the field, by discussing in groups what they have observed, and by hands-on 
management of the field from pre-planting to harvesting. Through group interactions, 
attendees sharpen their decision-making abilities and are empowered by learning leadership, 
communication and management skills. Some of the participating farmers are selected to 
receive additional training so as to be qualified as farmer-trainers who then take up training 
responsibilities (for some fee, possibly paid by their community) with official backup support 
such as training materials. This approach aims to increase the technical competence of 
farmers concerning a single crop (rice, cotton, beans and other horticultural crops) or 
livestock, and to strengthen the social competence and confidence of farmers. 
d. The Commodity Approach 
This approach is generally organized through parastatal organisations or private sector 
firms. The basic characteristic of this approach is that the production system is vertically 
integrated from input supply to the technology adoption and marketing of the produce. 
Farmers (out growers) produce a certain quantity and quality of a crop, animal species or 
animal product, and sell it to the company which is partnering with them. In return, the 
company (sometimes also called sponsor or purchaser) provides inputs, credit, as well as 
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extension, quality management (standards) and marketing services. It usually focuses on a 
single one cash crop (ext. approach). These companies are often private multinational 
companies, processing plants or government agencies. However, small companies, farmer co-
operatives, or individual entrepreneurs can be running out grower schemes. Under favourable 
conditions, this approach may provide small farmers with an array of agricultural services to 
which they would otherwise have no access. This type of arrangement is becoming 
increasingly relevant as public service delivery to the agricultural sector declines and the 
involvement of the private sector in providing agricultural services increases.  
e. Effectiveness and Efficiency of Extension Approaches 
Evaluating the agricultural extension approaches is very complex because a wide range 
of factors influence agriculture output–including agro-ecological climate, availability and 
prices of inputs, market access, farm-and farmer-specific variables, and so on. According to 
Wu, Ito, & Shimoi, (2005), biases inherent in attributing the impact of extension services on 
agricultural production mean that measured effects might result from pre-existing differences 
rather than the programme under evaluation. The effectiveness of the extension approach in 
enhancing capacity building, technological adoption and ultimately improved agricultural 
output depends on key factors relating to the extension method used, the governance, 
capacity and management structures of the extension approach, as well as underlying 
contextual factors such as the policy environment, market access, characteristics of 
beneficiary communities and weather conditions. As noted in Birner et al. (2006), the reasons 
for effective service delivery will be diverse, including the appropriateness of the advisory 
methods, the capacity and numbers of extension staff, and the management and governance 
structures of the organisations delivering the services. And as highlighted by participatory 
models in particular, effectiveness may be also influenced by the degree of feedback and the 
mechanisms of delivery of information from farmers to the research and extension system, 
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and thus, the role of farmers in formulating demand and their ability to exercise voice. This 
may depend in turn on the degree of decentralisation, the ratio of extensionists to farmers, a 
responsive management approach, and indeed the use of participatory advisory methods. The 
policy environment determines the overall orientation of the advisory service, the degree of 
resources devoted to it and the types of farmers targeted. Characteristics of local 
communities, such as heterogeneity in terms of land-and asset-holdings, ethnicity, education, 
gender roles and the degree of social exclusion, will determine the ability of the extension 
services to penetrate communities and reach the disadvantaged, and the degree of farmer-to-
farmer diffusion.  
Finally, all of these factors, together with market access and weather conditions will 
determine the degree of adoption of techniques and final outcomes such as yields (for 
example, production per unit of land), income and empowerment (impact of ext).The review 
will aim to synthesize quantitative estimates of effectiveness of extension interventions 
relating to intermediate outcomes such as knowledge acquisition, adoption and diffusion of 
technology, and final outcomes such as agricultural yields, post-harvest losses, household 
income and food security status. Because of the diversity of local agro-ecological conditions 
and farming systems across, and even within, developing countries, the specific post-harvest 
technology, crops and management techniques recommended by extension programmes will 
be different depending on the local context and needs of the farmers. Therefore, the focus of 
the research will be on extension as a mechanism or tool for improving farmers’ knowledge 
and management practices in a way that leads to improved agricultural productivity, income 
and welfare for farm households. 
2. Agricultural Extension Models   
To understand what role agricultural extension can play in addressing The Gambian 
rural household food security concerns, it is useful to consider the general objectives and 
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approaches of agricultural extension. Swanson (2009), identified four categories or models of 
agricultural extension: technology transfer; advisory services; non-formal education; and 
facilitation extension. Groot and Roling (1998), described a similar range of extension 
approaches. Worth (2006), suggested a fifth approach: facilitated learning that provides a 
brief comparison of four of these approaches using eight critical factors: purpose, 
assumptions; source of innovation; promoter’s role; farmers’ role; supply/demand; 
orientation and target.  Agricultural extension influences rural household food security and 
poverty alleviation strategies through the agricultural path strategy; it’s chief instruments of 
influence are technology innovation and transfer, human capital development, social capital 
development, and access to markets. Furthermore, the introduction and innovation of 
agricultural technologies has direct and indirect effects on reducing household poverty. The 
major direct effect is that technologies lead to increased production for personal household 
consumption and profits for farmers (De Janvry and Sadoulet, 2002). They argued further 
that new technologies lead to higher yields and to reduced production costs which translate 
into higher profits. Formal educational level is suggested to have an influence on knowledge 
of post-harvest handlers and these observations affirmed the findings by Kereth et al. (2013), 
that indicated both formal educational and post-harvest knowledge gaps which in turn affect 
agricultural activities within the entire food chain, especially post-harvest handling. The 
indirect impacts of new technologies are reduced food prices (resulting from higher 
agricultural productivity and output), employment creation for households in the exit and 
assistance paths, and general economic growth (through investment, supply and consumption 
linkages), particularly for households using off-farm sources of income as in the multi-
activity and micro-enterprise paths (Berdegué & Escobar, 2002). 
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2.2.1. Current Status of Agricultural Extension in Sub Saharan Africa 
The inability of many of these extension models to effectively meet their goals, 
combined with limited budgets for supporting public extension, have led to the setup of 
reforms in most SSA countries. Most African and Latin American countries today are thus 
trying out reforms to existing extension systems. For example, Ghana modified their 
extension system in 2003, centred after a 1997 plan to decentralize (Anderson, 2007). 
However, such modifications take a long time; hence there is no information on it’s success. 
Existing models are typically a general or modified T&V model housed in the Ministry of 
Agriculture, although many countries are applying multiple models with pluralistic service 
providers. Sasakawa Global 2000 works closely with extension and is currently working in 
Ethiopia, Mali, Nigeria, and Uganda. SG-2000 first searches for a pool of appropriate 
technology to be transferred and then works closely with the government using national 
extension workers. Reconstructs include use of pluralistic extension providers and 
techniques, decentralization/devolution, privatization, contracting in and out, cost-sharing, 
demand-driven/participatory approaches, fee-for service, and use of ICTs. Qamar (2005), had 
developed a guide for policy producers for reforming extension systems which may help in 
post-harvest practices. 
Many countries are determined to use participatory and pluralistic extension systems 
that The Gambia may also adopt in post-harvest practices. How that takes place, however, is 
yet another matter of concern. The increasing range of players and stakeholders in the actual 
coordination and legislation /control are crucial and underline the need for the authorities to 
remain involved with extension. This includes ensuring post-harvest, food security, 
regulating food quality and safety, and environmental conservation, among others (Rivera 
and Alex, 2004). Relating to Sasakawa Global et al., (2005), this have been about 150, 000 
extension workers in Sub-Saharan Africa from the private, public, and civil society sector. 
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2.2.2. Innovative Extension Approaches 
Different programmes have diverse goals and so differing strengths and weak points. 
For instance, T&V, although financially unsustainable, proved effective in training agents 
and increasing the management of the overall system. The SG-2000 type of model in 
Ethiopia has demonstrated to be effective in getting large numbers of farmers to consider 
technology packages for maize. Farmer field school models have proved very effective at 
strengthening farmers' capacity and empowering rural people. Fee-for-service extension is 
provided for by the general public/population or another sector and paid for by the farmers 
(Anderson and Feder, 2005). Small groups of farmers usually contract the services. This set 
up allows clientele to "vote" on programmes and programme scale by paying for them 
(Hanson and Just, 2001). Many of the examples of this model are derived from developed 
countries, such as New Zealand, which is totally privatized. In addition to providing 
feedback, fee-for service also provides additional sources of earnings to public extension. It is 
suitable for rival and excludable products. Hanson and Just believe universal paid extension 
is not in the public interest, but argued that there is an optimal mix of general public/ 
population, private, and paid extension. A problem with this type of extension service is that 
less commercial farmers may purchase fewer services (Anderson and Feder, 2005). One 
solution to this is to stratify farmers, allow the commercial farmers to acquire services while 
smaller, poorer farmers are serviced by public extension. 
In Uganda, the authority has been implementing the Plan for the Modernization of 
Agriculture. One element created in 2001 is the National Agricultural Advisory Development 
Services (NAADS) programme which has the goal of increasing market-oriented 
creation/development through empowering farmers to demand and control extension services. 
NAADS is a progressive public-private extension strategy. The main components of NAADS 
include decentralization, outsourcing techniques, farmer empowerment, market direction, and 
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cost-recover (Anderson, 2007). According to (Samsudin, 2010), in Malaysia, extension 
programme in food production is focused on commercialization of agricultural activities, 
modernized harvesting practices, improved post-harvesting handling, processing and 
marketing operations. The extension programme also emphasizes on technology transfer 
from research firms to extension agencies and ultimately to the clientele, including of 
farmers, entrepreneurs and investors. It is envisaged that from technology copy activities, the 
farming community should be able to increase their income and have quality of life that The 
Gambia could learn from. 
Farmer Field Schools are a participatory method of learning, technology development, 
and dissemination depending on adult learning principles such as experiential learning. They 
are even moving further than agriculture into health and other relevant rural subject areas. 
Sets of 20-25 farmers typically meet weekly in a relaxed setting in their own environment 
with a facilitator. The defining characteristics of FFS include discovery learning, farmer 
experimentation, and group action. The approach is an interactive and functional approach to 
training and allows farmers to be their own technical experts on major aspects of their 
farming systems. Farmers are facilitated to conduct their own research, diagnose and test 
problems, and come up with solutions. Both to ensure sustainability and to enhance the sense 
of ownership and responsibility, FFS programmes are encouraging cost sharing. In East 
African, self-financed and semi-self-financed schools are in place, and schools use 
commercial plots to repay loans to run the schools. Group members may also cover the cost 
of travel of the extension staff. This model could be effective for The Gambian farmers too in 
post-harvest handling practices are fully, effective and efficiently adopted.  As with many 
models worldwide, there has not been a tremendous effort to implement FFS in a way to 
provide hard evidence on it’s effectiveness. Most programmes rely on ex-post evaluations, 
which are not able to provide rigorous results as to how the programme compares to 
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alternative ones or to having none. If there are data, they generally continue to be in project 
documents and other grey literature, and the information is not available to the academic 
community and others who could provide peer report on the methods and results. Future 
studies would be aided by collecting primary data, obtaining panel data, and use of treatment 
plan designs. 
Other progressive methods are related to the rapidly-expanding information and 
communications technology sector. Although ICTs are being used in extension in countries 
such as China, India, and Chile, Africa has lagged behind in taking ICT potential for 
extension and other rural development issues. Nevertheless, some good cases exist; for 
instance, in Kenya and Uganda, mobile phone services provide cheap messages about crop 
price information via text messages. In Tanzania there are "market spies,” farmers who visit 
local markets and remain in contact with the village using mobile phones. Recently in The 
Gambia, tablets are also used by extension agents to collect data from farmers which are then 
reported to the headquarters but how effective and efficiently the system carried out is yet to 
be comprehensively studied. 
A great Indian decentralized market-driven extension model that may provide insights 
for extension in SSA is the Agricultural Technology Management Agency (ATMA) Model, 
an attempt to increase farm income and rural employment (Singh, Swanson and Singh, 2006). 
ATMA is meant to integrate extension programmes across line departments, link research 
and extension, and use bottom-up planning procedures. Many judged it as a successful type 
of extension reform (Anderson, 2007). The authors discussed four axioms essential to 
market-driven extension. These are: (a) Don't encourage farmers/growers to produce without 
a market; (b) Use products that are easily transferred; (c) Focus on agro-ecological conditions 
for crops; and (d) Diversify crops to avoid saturation. Additionally, there are several 
progressive approaches in financing extension services. The creation of a Trust Fund (Ghana) 
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and Basket Funding (Tanzania) allows for the gathering of funds and circulation to end-users 
based on demand. In both instances, stakeholder fora consisting of farmer groups bring 
collective concerns for required services from either public or private bodies. Underneath the 
system, farmers are empowered to identify and use determined qualified providers 
(Government of Kenya, 2005). Other potential methods include levies on export 
commodities, community-driven development funds (Guinea and Kenya), and contracting by 
authorities (Mozambique) (Alex, Byerlee, Helene-Collion, and Rivera, 2004). 
Furthermore, financing can come through decentralization, involvement of farmers' 
associations and NGOs, contracting-out of extension services, public-private partnerships, 
privatization, and sneaking in advisory services in other types of contracts (Anderson, 2007). 
Additional information can be found in the Agriculture Investment Sourcebook’s Module 3 
(World Bank, 2005). Based upon the current status of extension in SSA, it shows that 
pluralism is the future of extension in SSA with an increased focus on demand-driven, 
participatory programmes. Extension will have a greater /give attention to aide and access to 
market places, post-harvest handling practices and food security through farmer group 
development and other relevant areas. 
2.2.3. Agricultural Extension in The Gambia 
The agricultural extension programme which aims to increase the knowledge and skills 
of farmers through the dissemination of improved agricultural technologies focuse mainly on 
crop improvement, Human Resource Development and a collaborative programme with other 
government departments and Non-governmental organisation. In response to the Vision 2020 
agricultural objectives and the fact that the crop sub-sector plays a pivotal role in the 
economic development of The Gambia, extension efforts is focused towards more impact-
oriented strategies in attaining food security and thus alleviating poverty. The Extension 
agenda continues to focus on the use of improved varieties, soil fertility 
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maintenance/conservation, effective water management techniques, processing and 
preservation technologies. This and other Department related achievements in food and cash 
crops production are discussed in this document. 
The Extension service is an agent of the government and it is currently monovalent and 
has been undergoing restructuring for the past few years, with the aim of ensuring 
effective/efficient service delivery. According to (Agriculture and Natural Resource Policy, 
2009), the service is currently relying mainly on agricultural projects for capacity building as 
well as giving support to farmer training. The service is presently understaffed at field level 
with an Extension Worker/farmer ratio of over 1: 2000. Nearly 70% of the highly 
professional qualified personnel will reach retirement within the next five years, raising the 
need for an urgent up scaling of the sub-sector’s human capacity in order to meet emerging 
challenges (ANRP, 2009). The sector’s objectives are focused on development of the small 
producers for productivity and competitively. The extension service will be central to get the 
necessary messages across to the small holders who may not have had the opportunity to see, 
let alone adopted new technologies to be adopted.  
2.2.3.1. Agricultural Extension Structure in The Gambia 
According to (DOA, 2013), the Ministry of Agriculture (MOA) in The Gambia is 
tasked with the responsibility of policy formulation and administration of all agricultural 
programmes projects and policies.  Under it, there are four sub-departments, each with 
distinct roles in the agricultural policy, programme and project implementation process.  The 
four major sub-departments are: Department of Agriculture (DOA), Department of livestock 
Services (DLS), National Agricultural Research Institute (NARI) and Central Project 
Coordination Unit (CPCU).  
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1. Department of Agriculture 
The Department of agriculture is mandated by the Ministry of Agriculture to implement 
agricultural extension activities. However, extension activities are carried out in close 
cooperation and collaboration with the Departments of Livestock, National Agricultural 
Research Institute, projects and Non-Governmental Organizations such as FAO. The 
Department consists of eight technical service units and six regional agricultural directorates 
spread in seven regional administrative divisions of The Gambia. At regional level, The 
regional director works with senior and junior agricultural officers specializing in various 
fields such as agronomy, planning, agricultural economists, and horticulture. The directorate 
is responsible for organizing, coordinating and implementing daily extension services in rural 
communities.  There are sub-stations in each district called district extension centres (DECs). 
These centres are headed by the district extension supervisors (DES) who supervises all the 
village extension workers within the district. The DEC serves not only as bases for the village 
extension workers but primarily functions as training and demonstration centres for farmers 
(DOA, 2013). In The Gambia, extension service is generally based on the training and visit 
system where farmers are trained and later visited by the extension workers to monitor or 
reinforce the practice and adoption of the technology. Extension service is mainly carried out 
using three methods which are used to disseminate agricultural innovations and 
recommended practices to farmers (DOA, 2013). These are the following methods: (a) The 
individual Method: Famer is met individually by the village extension agent who is posted to 
cover between 5-10 villages and extension service rendered; (b) Group Method: This method 
is usually done during training of famers before or during the cropping season where the 
extension agents stationed in villages organize famers in sizeable groups and render the 
necessary extension service to them, and (c) Mass Communication: This involves the use of 
radio talks, television programmes, film shows and other print media such as newspapers, 
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leaflets, pamphlets, and magazines. The Communication, Education and Extension Services 
carry out this function with other staff of the Department of Agriculture. Usually, a large 
number of farmers are invited and trained mostly at the two main extension training centres at 
Chamen in North Bank Region or Genoi in the Lower River Region. The technical service 
units on the other hand have their headquarters in the West Coast Region and Kanifing 
Municipality but use extension workers in conducting their respective activities. 
I. Horticultural Technical Services (HTS): This is responsible for implementation of 
horticultural related programmes. It provides technical expertise’s to farmers engaging in 
horticulture across the country. It is headed by a deputy director who is assisted by senior and 
junior staff specialists in horticulture. 
II. Agribusiness Services (ABS): Formerly called Cooperative Unit, it’s core mandate is to 
organize and provide statutory registration to cooperatives and farmer organizations.  This 
function as: linking and facilitating marketing opportunities; provide training on microfinance 
and organizational management for farmer groups, and works with input suppliers for the 
procurement and distribution of agricultural inputs to farmers. 
III. Soil and Water Management Services (SWMS): The soil and water management perform 
the following: land development and land reclamation; provides technical expertise in the 
construction of cause ways, spill ways and bridges in low land area in collaboration with 
agricultural projects, technical support in soil fertility maintenance and training to farmers. 
IV. Agriculture Engineering Services (AES): This unit is the one that is responsible for all the 
engineering provision for the ministry as. It’s main responsibility is to provide training on the 
use of machinery e.g. tractor, power tillers, shine hoes; give advices to the Ministry on the 
procurement of agricultural machinery, and innovation and maintenance of farm machinery 
and equipment.  
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V. Communication Education and Extension Services (CEES): This is the media organ of the 
Department of Agriculture: It provides video and newspaper coverages for agricultural 
training programmes; produces a weekly bulletin of farming activities called “senelaal’’ (a 
Mandinka word meaning the farmers) and informs the public through the television, 
newspaper and radios of the major agricultural activities as they take place across the 
country. 
VI. Planning Services (PS): This unit assists in the formulation of agricultural policies, 
programmes, and projects in collaboration with government and development partners:  
Prepares annual budget for the Ministry of Agriculture and handles all data and information 
from extension; conducts pre-harvest and post-harvest assessment and prepare the annual 
National Agricultural Sample Survey Report (NASS) and planning and reviewing of 
agricultural strategies, programmes and policies. 
VII. Plant Protection Services (PPS): Provides technical support to pest and disease 
management/control; recommends to government purchase of agrochemicals (herbicides, 
pesticide, drugs) and Conducts inspections for the imported and usage of agrochemicals. 
VII. Food Technology Services (FTS): This is responsible for providing training in post-
harvest losses, food storage, food processing and preservation. They also train farmers on 
food product development for food vendors. 
2. Department of Livestock Services (DLS) 
This unit is responsible for organizing and coordinating all livestock related activities 
like vaccination, diseases surveillance and prevention, livestock production and marketing, 
and livestock breeding. Recently they have been separated as a section of it’s own from DOA 
and have it’s own extension officers in various regions 
  
35 
 
3. The Central Project Coordination Unit (CPCU) 
This was set up by an Act of parliament to coordinate and monitor all projects under the 
Ministry of Agriculture. Their role is to monitor projects activities to ensure effective and 
efficient implementation. 
4. National Agricultural Research Institute (NARI) 
The National Agricultural Research Institute was established in 1993 by an act of 
parliament of the Republic of The Gambia. It is responsible for planning, organizing and 
coordinating adaptive research throughout the country. The institute is also headed by a 
director-general who is assisted by the director of research and other senior officers. NARI 
works with DOA extension staff at field level during the research processes. Furthermore, 
this unit is an autonomous body that functions separately from the ministry but still remains 
under the ministry of agriculture. NARI comprises three main divisions: Research which is 
the scientific wing of the institute, Finance & Administration, and Technical Support. NARI 
maintains two main research stations, one at Sapu in Central River Region-South (CRRS) and 
the other in the West Coast Region at Yundum. In addition to these main stations, NARI 
operates in several satellite research stations countrywide: At the institute’s headquarters, 
Brikama, three laboratories for pest management, soil analysis, and food quality analysis 
respectively. It collaborates with Department of Agriculture, FAO, Department of Livestock 
and several international research institutes such as International Agricultural Research 
Centres (IARCs) International Institute for Tropical Agriculture (IITA) in Ibadan, Nigeria. 
The extension messages can be very broad and may have to depend on the area of 
research findings and recommendations. In The Gambia, each of the unit has its own 
extension agents that are deployed in the field but works in collaboration with the other units 
and the ministry as a whole. Some of the extension messages include but not limited to the 
following: weed control methods, techniques of soil fertility maintenance, good agronomic 
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practices (planting, spacing, weeding, fertilizer application, erosion control, harvesting, 
handling and storage); integrated pest management (IPM), post-harvest management 
techniques, organizational management, machinery operation and maintenance, record 
keeping and farm management. 
2.2.4. Constraints of Agricultural Extension  
I. Institutional Constraints: The sub-sector as a result of the series of 
restructuring/reorganisation has experienced severe staff shortage especially at field level. 
This has resulted in a high extension worker/farmer ratio of over 1: 3,500. This, coupled with 
the aging of majority of the highly qualified personnel and weak linkages with research and 
other partners, has had severe negative impact on its performance, (ANRP, 2009, DOA, 
2013). 
II. Technical Constraints: Inadequate and poor infrastructure (staff housing and offices) and 
inadequate and poor mobility status of the staff continue to pose negative effects on staff 
morale, thus adversely impeding their effectiveness (ANRP, 2009).  
III. Social Constraints: Agricultural extension calls for constant touch with producers. This 
entails living in remote settlements where facilities are lacking. Boosting staff morale for the 
maintenance of the required linkage with the farmers through encouraging remunerations 
tends to be lacking. This seems to impose negative changes in staff attitude towards duties, 
(ANRP, 2009).  
2.3. Horticultural Farmers’ Adoption and Delivery of Extension Information on Post-
harvest losses 
Most studies on post-harvest technology have so far concentrated on grains and other 
durable products which are stored dry and a substantial technology has been developed to 
deal with these problems. Less work has been undertaken on the perishable food crops, yet 
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they are of great importance in many parts of the humid and sub-humid tropics and contribute 
the staple carbohydrate portion of the diets of some 500 to 700 million people in the 
developing countries (Atanda etal., 2011). In the case of the tropical perishable staple foods, 
which have no close analogues in temperate zone agriculture, this neglect of the traditional 
wisdom is especially unfortunate, as the underlying philosophies of the cultures in which they 
are extensively grown are not neglected or expressed as so much and are extremely alien to 
those of Europe, within which scientific thinking developed (Atanda etal., 2011). These 
perishable staple foods are very largely produced from small-scale subsistence level systems 
and the technologies employed in both production and utilization is usually simple and 
founded on long-established traditional practice.  
However, fresh horticultural produce is highly perishable with some estimates 
suggesting a post-harvest loss of 30 to 50% in fruits and vegetables (Expert Consultation, 
2010). The loss occurs due to poor pre-production and post-harvest management as well as 
lack of appropriate processing and marketing facilities. These losses have several adverse 
impacts on farmer income, consumer prices and nutritional quality of the produce. Because of 
the poor planting material, cultural practices including harvesting methods and handling 
practices, the quality of harvested produce is below standard. Absence of farm storage facility 
and proper pack house/packing station results in the perishable produce being marketed 
immediately after harvesting without primary processing and adequate packaging. The solid 
wastes originating from horticultural crops in metro cities, can create drainage problems and 
cause water logging, as well as invite stray animals near garbage dumps. These bio-wastes 
also deteriorate very rapidly causing unhygienic conditions, increasing atmospheric pollution 
and provide a breeding ground for pests (Expert Consultation, 2010) 
Post-harvest losses of fruits and vegetables are more serious in developing countries 
than those in well developed countries. An additional constraint to improving this situation is 
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that in most developing countries the number of scientists concerned with post-harvest food 
losses is significantly lower than those involved in production research. In the early days of 
horticulture in wolf developed countries, heavy losses occurred in much the same manner as 
they do today in developing countries. Increasing industrialization in technologically 
advanced nations gradually brought about improvements in crop handling. Elaborate 
harvesting equipment replaced the crude harvesting tools. Collection centres were 
strategically established in major producing areas. Containers were remodelled to add more 
protection to the produce. Commercial storage plants were installed and grade standards 
adopted (Atanda et al., 2011).  Engineers and economists became more and more aware of 
raw material behaviour. Concomitant advances in refrigeration technology in the developed 
countries have made possible establishment of cold chains for the entire post-harvest and 
handling operations. At the institutional level post-harvest research was initiated. Pilot 
packing houses were installed, coupled with the development of intensive training 
programmes, the improvement of product quality and reduction in post-harvest losses became 
the main concern of producers, middlemen, marketing specialists and consumers. Today, 
enormous volumes of quality horticultural crops produced in technologically advanced 
countries are made available to millions of people through improved post-harvest handling 
(Atanda, Pessu, Agoda, Isong & Ikotun, 2011). Thus, historically and by necessity, post-
harvest technology is part of the normal development processes in agriculture.  
The common categories of post-harvest loss are quantitative and qualitative losses in 
the post-harvest system (Ladaniya, 2008). Quantitative loss also referred to as physical loss 
cause a reduction in product weight (Rahman, 2007; Hodges, Buzby, & Bennett, 2011). A 
downgrade in quality leads to loss of consumer appeal and is frequently described by 
comparison with locally accepted standards for premium quality such as appearance, taste, 
texture and nutritional value (Ladaniya, 2008). There is revenue lost from both quantitative 
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and qualitative losses. The cost of post-harvest losses cuts across the entire food supply chain 
and negates on the potential profits of every actor involved in the horticultural produce 
handling and marketing system. The economic losses also influence the marketing prices of 
each commodity. Accordingly, products with higher post-harvest losses often fetch higher 
prices (Sudheer & Indira, 2007). To obtain reliable data on post-harvest horticultural produce 
losses require investigating losses of specific fruits and vegetables as opposed to looking at 
losses of combined food groups. This strategy provides more insight on post-harvest 
horticultural produce losses regarding their critical control points. Armed with the correct 
information, policy makers are able to come up with appropriate loss reduction interventions 
to control the problem. Any horticultural produce which is misshaped or has some blemishes 
may be as tasty and nutritious as one that is perfect in appearance. Sadly, such produce is 
only likely to have a market, only if the price is right. For most horticultural produce trades, 
this may entail making price cuts and produce specials for imperfectly shaped produce 
including products that have passed their “sell by date”.  
The inherent nutritional quality of horticultural produce is of great importance 
particularly for all consumers at large. Nutritional value of fruits and vegetables defines the 
presence of those essential substances that are important to support life such as vitamins, 
phyto-chemicals and proximate composition (Sablani, Opara, & Al-Balushi, 2006). Changes 
in fresh produce nutritional quality is not visible but plays an important role in making 
correct food choices. Nutritive losses are primarily due to improper post-harvest handling and 
prolonged storage (Rusell, 2009). Vitamins are the most labile of all nutrients; their retention 
declines rapidly for produce that is subjected to adverse handling and storage conditions 
(Rusell, 2009). Post-harvest nutrient losses impact negatively on the nutritional well-being of 
consumers because it is the quality, and not just the quantity of food in a diet that determines 
the nutritional status of an individual (Vorster, 2010).  
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There is a dearth of information on the monetary value of post-harvest horticultural 
produce losses, as a food entity. The available data for most countries combines fruit and 
vegetable losses whilst others report on collective food losses (WRAP, 2011; Parfitt et al., 
2011; FAO, 2011) and that combined fruit and vegetable losses accounted for nearly 20% of 
the monetary value of food losses at the consumer and food service levels. These losses were 
due to product deterioration, discarding of excess perishable products and plate waste (food 
not consumed by the purchaser).  
Although the causes of losses may be readily apparent, the complexity and 
heterogeneity within fruits and vegetable marketing systems makes it difficult to quantify 
post-harvest losses. Literature reports on quantitative losses of vegetables as an entity are 
limited. Reports on vegetables losses are often combined with those of fruits (Parffit et al., 
2011, FAO, 2011). However, horticultural crop produces are very diverse in their 
morphology and this is an important determinant of post-harvest quantitative losses. Leafy 
vegetables are more perishable than roots and tubers and are also easily susceptible to 
wilting, mechanical injury and decay (Kitinoja, 2010).Until from scratch, the arts and science 
of post-harvest handling of fruits and vegetables as improved computerized information, 
packaging, replace and handling techniques economically developing country appreciate, 
were at the heart of non-existent for temporal crops in practically areas and at small number 
future time if they existed, were not plainly accessible to indigenes in the concept areas, 
herewith allowing for full losses of produce. Post-harvest losses have been highlighted as 
such of the determinants of the carte du jour problem in virtually developing countries relish 
Ghana (Babalola et al., 2008). Despite the remarkable made up for lost time made in 
increasing continuation carte du jour work of genius at the global level directly, necessarily 
half of the nation in the third world countries continuation do not have to beg, borrow or steal 
to capable cuisine supplies. According to (Bindu and Chigusiwa, 2013), post-harvest losses in 
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the extended countries are worse for wear than in the developing countries because of more 
pragmatic farming systems, outstrip depose the common people, better farm ministry, and 
skilled computerized information and processing facilities that prove a larger symmetry of the 
harvested foods is sent by mail to the super convenience store in the roughly desired case and 
safety. For they could hear a pin drop income country, pre-harvesting authority, processing, 
computerized information, the common people and super convenience store facilities are as a 
choice not ready subsequent drawn or can't make the grade (World Bank, 2011).  
The practice physiological, under the sun and environmental whys and wherefores of 
post-harvest losses are valuable harvest perishability; technical damage; unwarranted 
exposure to an arm and a leg ambient atmospheric condition, relative saturation and rain; 
environmental pollution by spoilage fungal and bacteria; armed intrusion by birds, rodents, 
insects and contrasting pests; and irreconcilable handling, computerized information and 
processing techniques (World Bank, 2011). Losses management could be aggravated by 
down to last cent infrastructure, harvesting methods, post-harvest handling procedures, 
disunion, sales and image management policies (World Bank, 2011). The profitable 
importance of the factors head to steep post-harvest losses varies from brand to amount, 
accustom to accustom, and the full diversity of present state of affair under which 
commodities are experienced, harvested, collected, able and marketed. 
2.4. Post-harvest Losses in Africa 
Post-harvest losses in Africa are from day to day estimated to be between 20 and 40% 
(World Bank, 2011). Such losses are everything nonetheless the kitchen sink of those which 
occur on the trade, in storage, completely processing and disparate hype activities. In profuse 
African countries valuable food losses are guerdon to a home of factors. These include: feel a 
dearth of basic material, underprivileged processing facilities/ manage of old-time 
technology, damp brave at bang for the buck time, down to last cent production 
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practices/planning, bucket of bolt facilities, grading, call for of infrastructure, consumer 
preferences/attitudes, unavailability of profitable markets, childish harvesting, desire of attain 
to useful quality packaging materials and technology, unfit market systems (Anon, 2013). 
Exposition to unwarranted temperatures (high, low) far and wide pre- and post-harvest and 
serrated handling does not only cut the outlay of the bang for the buck through figure created 
in range of vision, it by the same token leads to invasions of pathogens at the bottom of decay 
of the attacked harvest in the storage. 
In West Africa, farmers five and dime shop their crops in homes, on the trade, in the 
prove, jute or polypropylene bags, conical structures, high platforms, flesh and blood 
structures and baskets. In East and Southern Africa, farmers five and dime shop crops in tiny 
bags by the whole of cow bowel movement ash, in web and tap cribs, pits, native 
mineralliferous earth bins, stark open-air or roofed cribs, and in on top of platforms and 
roofed iron drums enclosed by all of mud (Wambugu, Mathenge, Auma, & van Rheenen, 
2009; Kankolongo, Hell, & Nawa, 2009). Unfortunately, farmers bang for the buck/lowly 
handlers. By way of explanation women, do not have known ins and outs information on 
proper crop harvesting and handling methods, engender significant figure by insect pests far 
and wide storage and marketing (Rugumamu, 2009; Kereth, Lyimo, Mbwana, Mongi, & 
Ruhembe., 2013). In opening to storage losses, losses from one end to the other crop 
processing credible significant. Hodges (2012), furthermore estimated quantitative animal 
food losses (prior to processing) to be in the chain of 10-20%, but losses of everywhere 50% 
in cereals and qualified 100% in pulses have been released by distinct investigators (Obeng-
Ofori, 2011). 
Identification of the first water practices and innovative arrangements for increasing 
concerning plants productivity to enliven (make lively) income and nutrition of where the hat 
households are an elevation of virtually African countries. For this function, mending post-
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harvest ministry systems is a pride of place for farmers and policy-makers. New technologies 
and righteous post-harvest management arts and science are required of every farmer. 
However, the reveal of Kimenju and de Groote, (2010), on the technological and wholesale 
implications of dressed to the teeth maize computerized information techniques in Kenya 
emphasized that across the counter analysis should be displaced out once introducing dressed 
to the teeth techniques to farmers. 
The floral quantum leap programmes in profuse African countries devote priority to 
post-harvest processing of crops such as rice, cassava, millet and sorghum, from that point 
forward a worth chain approach. The National Strategy for Growth and Reduction of Poverty 
(NSGRP, 2005) and the state-of-the-art order of thing on Agriculture First (“Kilimo 
Kwanza”) in Tanzania (MAFSC, 2009) highlighted the power of decrease post-harvest 
losses. However, the acceptance of a loan and indisputable institutionalization of post-harvest 
computerized information and melting prevention strategies are likewise negligible compared 
to head of the line production-related activities. There is an all-day and all-night debate 
inserted by scientists, policy makers and arts and science agencies close but no cigar the 
merits of concerning plants intensification, whether it will get back in shape or heighten 
cuisine warranty and poverty of the households that call for the art to pull out of the fire their 
bottom of barrel work of genius (Greeley, 2008). For this end, the quantity and whys and 
wherefores of post-harvest losses of smallholder farmers prefer to be established. Therefore, 
the tenacious post-harvest characterization of each farming position would be required. The 
final cause was to recognize what extension agents could surge for the smallholder farmers 
on general food insecurity, and to ask for strategies for convalescent smallholder food stake 
in similar farming systems in Africa. 
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2.4.1. Effectiveness of Extension Services and Post-Harvest Technology  
The primary goals of research on post-harvest technology of fresh produce are to 
reduce losses in quantity and quality and to maintain safety between harvest and consumption 
sites. The strategies for attaining these goals include: growing cultivars that have good 
flavour and nutritional quality plus long post-harvest-life potential when harvested at 
optimum maturity; using an integrated crop management system that maximizes yield 
without sacrificing quality; and using optimal post-harvest handling practices to maintain 
quality and safety of the food products. Recent studies and existing literature confirm that 
post-harvest losses are still high at the farm, wholesale and retail levels, and that not much 
improvement in the overall percentage of losses has been documented from the 1970s to the 
present despite active horticultural education and research programmes in many countries. 
According to many studies, farmers have been losing between 30% and 40% of the 
value of their fruits and vegetables before they reach the final consumer, (Kumar, 2006, 
Korsten, 2006, Weinberger, Genova II, and Acedo, 2008, Coulomb, 2008, and Nunes, 2009). 
These losses are observed during harvesting, packing, transportation, in wholesale and retail 
markets, and during delays at different stages of handling. 
Extension efforts and training needs differ according to target groups, and there are 
often difficulties in reaching smallholder farmers, women, youth, middlemen/traders and 
processors. Traders and middlemen have been generally ignored, although they have a large 
impact on the final quality of fresh produce and it’s potential market value. While researchers 
have identified many potentially useful post-harvest technologies for use in developing 
countries, there is a lack of information regarding the costs and financial benefits of these 
post-harvest technologies, since costs are rarely documented during research studies. 
Technically, useful practices therefore tend to be disregarded since there is no information on 
costs or their potential financial returns in different developing regions. Although extension 
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services in developing countries are increasingly involved in providing educational 
programmes and training activities on post-harvest topics, often there is a lack of follow-
through and support after the training. Those participating in post-harvest training may be 
convinced and willing to implement improved practices, but cannot do so when needed 
supplies, tools or equipment are not locally available. Even when users are initially provided 
with these tools and supplies as part of a training programme or development project, they 
tend to be a lack of local support and services once the programmes end.  
According to Kitinoja et al., (2011), establishing a post-harvest working group in each 
country can be very useful in providing forums for communications among all those 
concerned with post-harvest biology and technology research and extension. Capacity 
building in post-harvest research is an obvious need in many developing countries and can be 
achieved via internships, faculty exchanges, human resource development for staff in 
university laboratories and research centres, laboratory upgrades, improved access to web-
based information, and mentoring. Leadership training is an important component in capacity 
building and, while it has been well characterized, is often neglected (Zamani and Karami, 
2006). 
2.4.2. Effects of Post-harvest losses of Horticultural Crop Produce    
A vegetable-rich diet is highly recommended for weight management as it is low in 
calories. The wide variations in vegetable colour, fragrance, taste and texture add interest and 
appeal to meals (AVDRC, 2010; Keatinge, Yang, Hughes, Easown, & Holmer, 2011). In the 
least developing countries, the consumption of vegetables is declining (Rosen & Shapouri, 
2008). Access to vegetable rich diets is unaffordable for many poor households. A vicious 
cycle of poverty and malnutrition is prevalent in many African households, especially those 
in the rural areas whose incomes fall well below the poverty line (Vorster, 2010). As a result, 
micronutrient deficiencies are among the major concerns contributing to child mortality, 
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impaired scholastic ability and low productivity in adults (Vorster, 2010). This is particularly 
sad because vegetables are one of the most readily available sources of many important 
nutrients.  
Growing fruits and vegetables help sustain livelihoods through employment creation 
thus reducing poverty (AVDRC, 2010). Compared to cereal production, horticultural 
production is regarded as a high value business because it generates higher profits and 
provides twice the amount of employment opportunities per hectare production (Minot & 
Ngigi, 2004; Cock & Voss, 2004). This sector also boosts foreign reserves by creating 
exports and also generates off-farm employment through value addition activities such as the 
canning and packing industries (Weinberger et al., 2005). However, parallel to this increase 
in production, there is increase in post-harvest losses. This situation can be improved by 
conserving as much produce as possible through the reduction of post-harvest losses and 
waste (Gustavsson, Celderberg, Sonesson, van Otterdijk, & Meybeck, 2011). 
2.5. The Horticulture Sector in The Gambia 
It is rapidly emerging as one of the key growth areas of The Gambian economy. The 
sector currently contributes about 4% to GDP on average, and over 65% of the agricultural 
labour force is involved in the sector (ANR, 2015). Horticultural production is presently an 
established key source of rural income, employment and food, making significant 
contribution to food security and poverty alleviation. Horticultural crops include tomatoes, 
onions, cabbage, eggplant, okra, peppers, lettuce, cucurbits, carrots, beans, citrus fruits, 
mangoes, cashew, papaya, banana, cucumber. These crops especially vegetables are grown in 
small plots by smallholder farmers on an individual basis and through communal gardens 
mainly managed by women (ANR, 2015).  Smallholder plots are found in gardens where the 
major source of water for irrigation is groundwater through shallow hand dug or concrete 
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lined wells. There are a few commercial horticultural enterprises such as Radville Farms and 
Gambia Horticultural Enterprise (GHE) as well as “Gambia is Good” - a non-profit 
horticulture marketing company and unique social business enterprise that links local farmers 
with the tourism market, managed by Concern Universal, and other NGOs. Nearly 88 percent 
of all women farmers in The Gambia are estimated to be engaged in individual or communal 
horticultural activities, which include the growing of perennial crops (ANR, 2015). Most of 
the vegetables are grown in the dry season (November to June) with limited yields and regard 
for quality. However, the gradual introduction of pest/disease and heat tolerant hybrid 
varieties is contributing to developing year-round production (ANR, 2015). 
Over the last few years, there has been tremendous improvement in horticultural 
production in the country. A wide variety of high value tropical and off-season fresh fruits 
and vegetables are now grown in the Gambia primarily for exports and also for the 
domestic/tourist market. However, fruits and vegetable exports are less developed and mainly 
practised by commercial farms. Significant hectares are steadily being brought under 
horticultural production by both commercial farms and smallholder farmers. The demand for 
seedlings of high value horticultural crops (particularly fruits) has increased over the years 
and government, NGOs and individuals are providing support to meet the demand. Women 
are predominant in horticultural activities especially in the management of small gardens of 
vegetables and marketing the commodities. Government and international NGOs in 
collaboration with their local partners are involved in capacity building activities, including 
those of extension workers and farmers. These actions have significantly contributed to 
boosting local production over the last five years. The sub sector has enormous prospects for 
investment, exports, import substitution for the local tourism and entertainment industry. The 
local market for horticultural produce is under-exploited, and there is increasing demand for 
tropical and off-season fresh fruits and vegetables in the lucrative European markets. The sub 
48 
 
sector however, face two major challenges; the first -a sustainable production of competitive 
products for high value external markets in Europe, the growing sub regional markets and it’s 
own local tourist and entertainment markets; the second of ensuring a dynamic locally 
managed agribusiness in the sub sector to meet demand and supply requirements.  
2.5.1. The Constraints of Horticultural Sector  
High supplies of horticultural produce are realized mainly in the dry season due to 
scarcity of suitable rainy season cultivars, harsh weather, pest problems and greater 
engagement of women in food production activities during the rainy season and costs of 
water for irrigation are high and threaten to reduce margins and create disincentives to 
investment. These are constraints that affect the management of the fruits and vegetables that 
also results in food insecurity. The level of research support to the industry is low and may 
expose the industry to low competitive products and of course make it unattractive for further 
investment, thus smallholder farmers’ food insecurity in the country. 
Inadequate local markets/market space in most of the areas, glut in markets, inadequate 
market outlets, particularly export markets, and lack of proper market information and 
promotion, which small holders or producer organisations could benefit from, and as such 
they could not participate well in the industry. The infrastructure in the country to support 
higher returns to producers and marketers is low with discouraging of the farms to market 
roads very poor, (impassable during and after heavy rains); storage facilities to handle 
perishable commodities are mostly ground floor spaces in verandas of houses, rickety baskets 
or damaged wooden or plastic boxes; air cargo space during peak horticultural season are 
inadequate and air freight costs are high; processing and preservation technologies are low 
output, with far less quality products; all leading to loss of food in the future. There is very 
little institutional support for horticultural exporters. Export promotion which should be 
handled by government institutions, private and civil society organisations are at best an 
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expressed intention; and Packaging materials are imported and costly, and land tenure system 
not amenable to conservation investment, discouraging further innovation (ANR, 2015). 
2.6. Theoretical Framework  
There are number of theories that attempt an explanation of innovation, communication 
and adoptions on extension methods and training in different areas. However, the structural 
function and diffusion theory as espoused by different scholars is adopted in this study.   
Each of these theories discussed different issues that can be applied to different studies. This 
study used/adopted the structural functional and diffusion theory of technology adoption and 
innovation in extension delivery to horticultural farmers. The theoretical framework to guide 
the study is two theories namely: structural functional and adoption diffusion theories 
I. Structural Functional theory 
The origin of the structural-functionalist theory is traceable to the early years of the 
twentieth century in America (Radcliffe-Brown, 1949; Parsons 1951; Kalu, 2011). It was 
initially popular as functionalism until the late twentieth century when its application began 
to wane (Turner, 2014). Functionalism, which is a macro theory, is anchored on the premise 
that order in a social system is sustained if the various parts that make up the society perform 
their functions (CliffsNotes, 2014). Functionalists assert that each organ of the body connects 
with other parts to construct the whole society. Hence, it is not an individual part working in 
isolation of other parts (Trenz, 2004). They hold strongly to the position that what is 
generated by the combination of the whole is greater than the sum total of their individual 
parts (Blot, 1998). Structuralism helped to articulate the social constituents of the organs that 
make up the society (Habte-Selassie, 1975). The structural-functionalist theory is an 
extension of the ideas of functionalist theorists. Functionalists assert that each part of a social 
system has a function to perform towards the attainment of equilibrium in that society. The 
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proponents of functionalism adopt an organismic analogy in explaining the make-up of a 
society. For them, societies are analogous to living organisms such as the human being. There 
is an interconnection of each part of the human body to every other part for the overall 
functioning of the body (Parsons 1951; Groth, 1970).  
Parsons (1951), observed that individuals are expected to act in such ways as to fulfil 
the functional prerequisites of the social systems. To him this is expedient because people are 
dependent on one another’s performances and, simple withdrawal from fulfillment of 
expectations may be a highly aggressive act, and may, in fact, injure the other severely. He 
proceeded to describe four functional imperatives of a social system, often referred to as 
AGIP. According to him, a society can only experience social order when each of these 
institutions performs its roles. These are namely; Adaptation: The economic institution is 
responsible for this function by supporting the people adjust to the environment through 
production and distribution. Goal attainment: This function is performed by the political 
institution by ensuring that a roadmap of advancement is set and effectively communicated to 
the people for collective actions. Integration: Parsons acknowledged the fact that there will 
always be conflict of interest among the institutions and so he suggested the establishment of 
an institution to perform the intermediary role between the various institutions in order to 
ensure balance of functions. The institution performs a unitary function by fostering harmony 
among the institutions through resolution of conflicts. The institution responsible for this 
function is the legal institution. Pattern maintenance: This function is performed by 
fiduciary institutions such as the educational institution, the family and the religious 
institutions. They are to ensure that patterns established for the society are transferred to the 
young ones through socialization, both formal and informal. Although Parsons’ theory of 
society has been described by Perdue (1986) as “plagued by an absence of clarity” and work 
which “abounds with ambiguities in both semantics and syntax”, the import of his 
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sociological ideologies continued to provide explanations to social occurrences in developing 
countries (Kalu, 2011).  
The structural functional theory to this study helps to explain the importance of the 
institutions related to the proper functioning of rural areas. The study’s location is a rural area 
and if the institutions perform their roles, then rural women will be able to access agricultural 
inputs and therefore, be able to boost the quantity of their food production. This theory 
addresses the impact of social structures on the empowerment of farmers.  
II. Diffusion Theory 
As originally applied by Rogers to the field of consumer behaviour, diffusion theory 
has four key elements: innovation, communication channels, time, and the social system 
(Mahajan, Muller, & Bass, 1990). In terms of innovation, diffusion models examine the 
development of a life cycle curve in order to forecast first purchase sales of innovations 
(Mahajan et al., 1990). Communication channels are made up of both the mass media and 
interpersonal communications; external communications influence early innovators or 
adopters, while interpersonal communications influence the speed and shape of the diffusion 
process over time (Mahajan et al., 1990). As such, diffusion’s focus is on interpersonal 
communications within social systems over time as it relates to the spread of innovations 
(Gatignon & Robertson, 1985) and it emphasizes that the norms and beliefs of the social 
system must be considered in any diffusion process of innovation (Gregor and Jones, 1999). 
Thus, this study adopts diffusion theory of technology adoption and innovation in extension 
delivery to horticultural farmers  
Since all potential adopters in a social system do not adopt a new product at the same 
time, adopters can be classified into categories, depending on when they adopt the product. 
These categories are important because they can aid the targeting of new prospects for a new 
product, assist in developing marketing strategies to penetrate the various adopter categories, 
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and assist in predicting the continued acceptance or rejection of a new product (Mahajan et 
al., 1990). Rogers’ method of categorizing adopters was to distribute the classifications on a 
bell-shaped curve, using basic statistical parameters of normal distribution. As such, he 
identified five adopter categories: innovators, who make up 2.5% of the schema; early 
adopters, who constitute 13.5% of the category; early majority, who make up 34%; late 
majority, who comprise another 34%; and finally, laggards, who form 16% of the 
categorization (Mahajan et al., 1990).  
In the agricultural sector, the government through extension services, field exhibitions, 
agricultural shows and credit facilities provide farmers with better farming practices, 
experience, improved skills and provision of farm inputs on credit with the aim of improving 
food security in the country. This study seeks to determine how the extension services have 
adopted the techniques and recommended inputs they have learned from the extension 
officers and the field exhibitions with the aim of improving their food security. 
In the development context, participatory framework may be defined as a process 
whereby a group or a community identifies a problem or question of interest, reviews what is 
known about it, conducts research on it, analyses the information generated, and draws 
conclusions and implements solutions. In this definition, the locus of decision-making rests 
implicitly within the group or community involved. Participatory research approaches have 
been developed and applied in four broad areas: (1) community development, (2) action 
research in ` most notable being: the iteration or repeated cycling of reflection and action; the 
breakdown of subject-object polarity; the rejection of passive knowledge banking in favour of 
active knowledge acquisition and generation through participation in research and analysis, 
and application of the results; facilitation of the development of critical consciousness by 
external actors.  
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Diffusion of innovations is a theory that seeks to explain how, why, and at what rate 
new ideas and technology spread. Everett, a professor of communication studies, popularized 
the theory in his book Diffusion of Innovations; the book was first published in 1962, and is 
now in its fifth edition (Rogers, 2003). Rogers argued that diffusion is the process by which 
an innovation is communicated over time among the participants in a social system. The 
origins of the diffusion of innovations theory are varied and span multiple disciplines. The 
concept of diffusion was first studied by the French sociologist Gabriel Tarde in late 19th 
Century (Spier, 1929) and by German and Austrian anthropologists and geographers such as 
Friedrich Ratzel and Leo Frobenius. Valente and Rogers (1995), stated that the study of 
diffusion of innovations took off in the subfield of rural sociology in the mid-western United 
States in the 1920s and 1930s. Agriculture technology was advancing rapidly, and researchers 
started to examine how independent farmers were adopting hybrid seeds, equipment, and 
techniques. 
Diffusion theory examines the process by which innovations are adopted over time 
(Gregor and Jones, 1999), or by which innovations are communicated through specific 
channels over time among the members of a social system (Apperson and Wikstrom, 1997). 
This study seeks to determine how the farmers in West Coast Region have been receiving 
training and advice from the extension officers and other agricultural extension to boost their 
post-harvest losses of horticultural crop products, and therefore adopt diffusion theory. 
According to the theory, the diffusion of technology would depend on the level of 
participation of the farmers at every stage of the implementation. Lack of participation by the 
farmers would mean that the problem of post-harvest losses and food insecurity would 
continue to be persistent in West Coast Region and The Gambia at large. 
When systematically and effectively provided, extension is known to enhance social 
and economic development. Technological change, and the knowledge system that underpins 
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it, is a critical factor in development, according to the World Bank (2003). In spite of the 
difficulty of isolating its impact on agricultural productivity and growth from that of these 
other factors, studies have demonstrated the high economic returns of investments in 
agricultural research and dissemination, with returns typically above 40 percent (Anderson 
and Feder, 2003). Investment in agricultural research and extension is thus a crucial input of 
agricultural growth and post-harvest losses. At present, however, agricultural extension 
services in developing countries are grossly underfunded to undertake the activities required 
for achieving food security, while protecting the productive resource base in order to keep up 
with population and economic growth. 
In particular, support for agriculture training at the tertiary level will also help provide 
the necessary expertise and professionals working and involved in the agriculture sector. 
Agricultural research can help create opportunities for the small-scale sector, and ultimately 
help control food insecurity in Africa (Roling, 2010). Agricultural research will also enhance 
the creativity of farmers and allow them to apply some of the indigenous knowledge and 
expertise in agriculture production. Furthermore, agriculture education and training 
institutions need to incorporate population education concepts and principles into their 
curricula by making learners to understand the dynamic interrelationships between food, 
population, environment and national socio-economic development (Vandenbosch, 2006). 
Moreover, capacity development programmes should come in the form of building the 
capacity of research institutions and the establishment of a positive relationship between the 
research institutions and farmers through a process where trained technical extension 
specialists serve the agricultural sector, especially those in the rural areas that will enhance 
the improvement in post-harvest losses as well. 
Therefore, there is the need by African governments to improve the outreach capacity 
of agencies responsible for the agricultural sector by strengthening extension networks in the 
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field, and developing communication systems, extension manuals and audio-visual materials 
for the dissemination of information to peasants which has appositive relation to this study. 
Many studies have pointed out that agricultural extension as a rural extension support service 
is needed to meet the new challenges agriculture is confronted with: changes in the global 
food and agricultural system, including the rise of supermarkets and the growing importance 
of standards and labels; growth in non-farm rural employment and agribusiness; constraints 
imposed, many challenges that affect rural livelihoods; and the deterioration of the natural 
resource base and climate change. Furthermore, a number of East African countries (Kenya, 
Tanzania, Uganda), between 1999 to 2008, farmer field schools (FFSs), an adult education 
approach that uses experiential learning and a group approach to facilitate farmers in making 
decisions, solving problems, and learning new techniques, was adopted by their governments 
as part of their strategy to agricultural extension (Davis, Ephraim, Kato, Mekonnen, Odendo, 
Miiro, & Nkuba, 2010). Despite a few challenges, these capacity development programmes 
and extension services led to improvements in both agricultural output and yields. 
Programme developers can utilize this understanding of the audience’s perspective to help 
shape messages, education, and extension efforts that will promote participation in the post-
harvest loss prevention programme and bring about changes in behaviour or investments 
(Anderson and Feder, 2003).  
Diffusion theory is relevant to this study in which it examines the process by which 
innovations are adopted over time (Siege, 2014 in Gregor and Jones, 1999), or by which 
innovations are communicated through specific channels over time among the members of a 
social system (Siege, 2014 in Apperson and Wikstrom, 1997). As such, diffusion’s focus is 
on interpersonal communications within social systems over time as it relates to the spread of 
innovations (Siege, 2014 in Gatignon & Robertson, 1985) and it emphasizes that the norms 
and beliefs of the social system must be considered in any diffusion process of innovation 
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(Siege, 2014 in Gregor and Jones, 1999).  Since all potential adopters in a social system do 
not adopt a new product at the same time, adopters can be classified into categories, 
depending on when they adopt the product. What are principles that can inform the design 
and implementation of agricultural extension programmes to reduce post-harvest losses in a 
developing country? This section provides seven principles abstracted from extension 
programmes linked to agricultural extension services and post-harvest loss prevention. 
How do farmers think about post-harvest losses in The Gambia and particularly Kombo 
Central and North district? Are they already experimenting and seeking out solutions? What 
are their local approaches and their level of knowledge concerning the phenomenon? What 
are their trusted sources of technical information? How good is their access to sources of 
information (persons who have the expertise, as well as information and communication 
technologies, ICTs, such as Internet, radio, television, mobile-based services)? Is qualitative 
research available that reflects the audience’s point of view? If it does not exist or is too thin 
or out-of-date, such research should be included in the design stage. In post-harvest loss 
prevention, this understanding must be gained from the relevant actors up and down the value 
chain in question, including farmers, millers and processors, distributors, as well as buyers 
and marketing agents (Costa, 2014, and Kitinoja, et al., 2011). Understanding of the decision-
makers perspective is important before specific technologies and practices are selected and 
included in a programme to improve efficiency in post-harvest processing. Programme 
developers can utilize this understanding of the audience’s perspective to help shape 
messages, education, and extension efforts that will promote participation in the post-harvest 
loss prevention programme and bring about changes in behaviour or investments (Jakku and 
Thorburn, 2010).  
Understanding the gender dimensions of practices and behaviours that influence post-
harvest loss is also very important (Peterman and Behrman, 2010).  Potential technologies in 
57 
 
harvesting may displace farming labourers who traditionally harvest by hand for crops, such 
as fruits and vegetables. Further, some proposed interventions may receive subsidies and 
other financial support, and men may primarily capture these benefits. Conversely, 
programmes that narrowly focus on women may disenfranchise men and lead to conflict. 
Gender considerations can force trade-offs between promoting technical efficiency in a value 
chain through increased levels of commercialization (better and more efficient processing 
equipment and higher quality storage and processing) and capturing of benefits along gender 
lines. 
Post-harvest loss occurs along a value chain that includes farmers, produce buyers and 
marketers, input dealers, machinery suppliers and service providers, labour contractors and 
hired labourers, processors, distributors and truckers, extension agents, as well as researchers 
and knowledge providers such as institutes and universities. Moving to the broader 
conception of an agricultural innovation system, we also note the roles of information 
providers like media outlets, television stations, radio stations, and consultants. All of these 
chain and system actors have a role to play in a programme to reduce post-harvest loss in a 
value chain (World Bank, 2011; Hodges et al., 2011, and Swanson, 2008).  
The way large development programmes get financed shapes the outcomes and 
consequences from the programmes (Belt and Heemskerk, 2013). Education reforms, which 
have included bonus pay for improved teacher performance, have been shown to be an 
effective incentive mechanism for teachers in developed and developing countries (Vegas 
and Ganimian, 2013). Given this ability for financing to shape impacts, taking the programme 
goals and mapping the financing directly onto these goals would result in a framework that 
links payments to the agency or person achieving the results. This is a very important element 
of smart development programme design. Care must be taken so that the way a programme is 
financed, especially the structure and timing of payments, creates incentives and motivation 
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for actors and partners to achieve programme outcomes and impacts (World Bank, 2011 and 
Swanson, 2008). The source of financing, whether public, private or a public-private 
partnership also has an impact on programme outcomes (Poulton and Macartney, 2012).  
To achieve significant impacts, extension project management has to encourage and 
incentivize the performance of the extension system (World Bank, 2011). Specific actions 
and management tools such as the monitoring and evaluation system and the reporting 
systems, need to align with the mission of the program in strengthening the system. One 
dimension of managing for impact is discerning what various partners can contribute to the 
overall effort and providing them with sufficient resources to achieve results. Holding them 
accountable via proper monitoring and reporting structures and having sanctions if the actions 
are poorly performed or are not of a sufficient quantity is important (Poulton and Macartney, 
2012).  In systems and supply chains where, key partners like farmer organizations or public-
sector extension are weak, this aspect of management becomes quite challenging. NGOs and 
private sector entities can be engaged but oftentimes the impacts may not be sustainable. 
Effective extension programmes often employ multiple modes of communication. A 
national programme on soil fertility might utilize demonstrations through farmer field 
schools, as well as radio messages, fact sheets, training sessions for extension agents and lead 
farmers, videos, print media and newspaper articles. Utilizing multiple modes of 
communication makes sense because the agricultural systems have multiple actors and 
multiple types of decision-makers. Given variations in education levels and preferred 
communication modes, it is pertinent to use a variety of communication approaches within a 
programme in order to increase effectiveness (Age, Obinne, & Demenongu, 2012).  
A last reason for multiple modes of communication concerns the economics of 
messaging. Given the challenge of formulating effective extension messages with technical 
and communication credibility, using multiple modes of communication ensures that the 
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good message reaches the largest number clients. Another dimension of the economies of 
scale in messaging concerns using the network of a programme. Good extension programmes 
utilize their internal networks to move messages via multiple modes (Leeuwis and Van den 
Ban, 2004).  These coordination networks for field extension activities can be effectively 
utilized to distribute and disseminate videos, audio for radio, articles to local media, as well 
as lesson and activity plans for field activities, and to deliver trainings for farmers and farmer 
groups. 
There is a tension that exists within extension programme designs: approaches that 
emphasize the “technology” or a specific product or innovation versus the process or system-
oriented approach. In the technology approach, the extension agent is the expert; in the 
system approach, farmers are owners of a learning and discovery process with power and 
agency to investigate and select approaches that will improve their lives. In the technology 
approach, the emphasis is transfer of knowledge about a technology, while the system 
approach builds social capital and capacity of farmers. The system approach enables farmers 
adopt a specific technology if they so choose and build their capacity to link with suppliers of 
technology and information as well as with market opportunities for their crops (Pagon, 
2006). 
Programme designers for a post-harvest loss prevention programme must possess an 
awareness of these design issues and how they may impact program sustainability, 
effectiveness, costs, and staffing. Furthermore, many variants of these polar approaches exist 
and good elements can be integrated into a hybrid programme. A related question is, how 
does the programme develop the capacity of supply chain and innovation system actors, from 
farmers and further along the chain, to build their own capacity and that of their organizations 
to independently assess and acquire technologies and approaches to improve their post-
harvest efficiency? 
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Another lesson from extension practice and programme design for post-harvest loss 
prevention programme designers are that the overall agricultural and investment policy 
environment is critically important (Anderson and Feder, 2004). Agricultural development 
projects, and small business and enterprise development projects in developing countries, 
work in the context of an overall policy environment that is uncertain and sometimes 
contradictory. Thus, a policy that would lead to growth in exports could also dampen 
investment in the agricultural sector with consequent impact on post-harvest loss. Investment 
climate considerations also play an important role in mobilizing the private sector 
investments necessary to move a major post-harvest loss prevention effort forward (Anderson 
and Feder, 2004). This includes security of contracts, trade agreements (including 
phytosanitary regulations), food industry infrastructure, procedures and ability of government 
to participate in public/private partnerships, land title, and access to credit (Hodges et al., 
2011).  Programme designers must understand that the macro-level environment can 
determine the success of programmes that are fully endorsed by the national government. 
This underscores the importance of macro-level variables in any scoping exercise at the 
country level. It may be necessary to design post-harvest loss prevention programmes to work 
with other large-scale agricultural initiatives, such as World Bank-funded agricultural 
productivity improvement projects, USAID and other donor-funded agricultural development 
projects, so as to work under an enabling agricultural sector environment (Costa, 2014 & 
Hewett, 2012). 
In the agricultural sector, the government through extension services, field exhibitions, 
agricultural shows and credit facilities provide farmers with better farming practices, 
experience, improved skills and provision of farm inputs on credit with the aim of improving 
post-harvest practices and food security in the country. This study seeks to determine how the 
extension services have adopted the techniques and recommended practices they have learned 
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from the extension officers and the field exhibitions with the aim of improving their post-
harvest handling of vegetables on food security.  The term Farmer Participatory Framework 
(FPF) was coined by Farrington and Martin (1987), after the traditional top-down, 
prescriptive approaches to agricultural research and extension has heavily been blamed for 
the low up-take of agricultural technologies and very often for the development of 
technologies that are not appropriate to farmer needs and socio-economic and agro ecological 
environments. This has resulted in increasing dissatisfaction with this “transfer of 
technology” approach leading to researchers opting for farmer participatory research 
methodologies. Farmer Participatory Framework is based on the pretext that farmers are 
researchers in their own right and have indigenous knowledge of the local conditions (Siege 
2014 in Chambers et al., 1989).    
In the development context, participatory framework may be defined as a process 
whereby a group or a community identifies a problem or question of interest, reviews what is 
known about it, conducts research on it, analyse the information generated, draws 
conclusions and implements solutions (Siege 2014 in Selener, 1997). In this definition, the 
locus of decision-making rests implicitly within the group or community involved.  
Participatory research approaches have been developed and applied in four broad areas: (1) 
community development, (2) action research in ` most notable being: the iteration or repeated 
cycling of reflection and action; the breakdown of subject-object polarity; the rejection of 
passive knowledge banking in favour of active knowledge acquisition and generation through 
participation in research and analysis, and application of the results; facilitation of the 
development of critical consciousness by external actors. This study seeks to determine how 
the vegetable farmers in Kombo Central and North have been receiving training and advice 
from the extension officers and other agricultural extension on post-harvest losses to boost 
their food security. According to the theory, the diffusion of technology would depend on the 
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level of participation of the farmers at every stage of the implementation. Inefficiency and 
effectiveness of extension; lack of/low participation by the farmers would mean that the 
problem of post-harvest handling of vegetables on food insecurity would continue to be 
persistent in West Coast Region.   
On the other hand, the benefits of an innovation are the positive consequences, while 
the costs are the negative. Costs may be monetary or nonmonetary, direct or indirect. Direct 
costs are usually related to financial uncertainty and the economic state of the actor. Indirect 
costs are more difficult to identify. An example would be the need to buy a new kind of 
equipment to use innovative processing. Indirect costs may also be social, such as social 
conflict caused by innovation. Farmers (producers, processors marketers) are particularly 
interested in the diffusion process as it determines the success or failure of a new product. It 
is quite important for farmers to understand the diffusion process so as to ensure proper 
management of the spread of a new product or service. 
There are many challenges that affect the diffusion theory that are both positive and 
negative outcomes are possible when an individual or organization chooses to adopt a 
particular innovation. Rogers listed three categories for consequences: desirable and 
undesirable, direct and indirect, and anticipated and unanticipated. In contrast, Wejnert 
detailed two categories: public vs. private and benefits vs. costs. Public consequences 
comprise the impact of an innovation on those other than the actor, while private 
consequences refer to the impact on the actor? Public consequences usually involve collective 
actors, such as countries, states, organizations or social movements. The results are usually 
concerned with issues of societal well-being. Private consequences usually involve 
individuals or small collective entities, such as community. The innovations are usually 
concerned with the improvement of quality of life or the reform of organizational or social 
structures.  
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CHAPTER THREE 
RESEARCH METHODOLOGY 
This chapter presents the procedures that were used in conducting the study.  It is 
organized into the following sub-headings: research design and description, research setting, 
populations of the study, sampling techniques, method of data collection, techniques of data 
analysis and problems or limitation encountered in the course of study.  
3.1. Research Design  
The study adopted/used survey design. The essence of adopting this design is based on 
the fact that survey is proven to be very effective in obtaining data on people’s opinions, 
feelings, attitudes and perceptions on issues using the cross-sectional method. Survey helped 
in gathering vital information on the assessment of the effectiveness of implementation and 
systems adopted in various aspects. Survey analysis is primarily concerned with relationships 
between variables. The study is meant to investigate what is going on with agricultural 
extension service delivery to horticultural farmers in post-harvest losses in the study area. 
This study provides and understanding, delivery and effectiveness of agricultural extension 
services to horticultural farmers post-harvest losses. To this end, the dependent variable is 
identified as agricultural extension services while the independent variable is post-harvest 
losses of horticultural crop produce. For this case the subject of study is the horticultural 
farmers and agricultural extension services in WCR including some key informants for 
qualitative data.  
3.2. Research Setting 
The study was carried out in West Coast Region (WCR) of The Gambia focusing on 
Horticultural farmers (fruits and vegetable Farmers), agricultural extension workers and 
extension supervisors in the Region. According to GBOS, 2013), The Republic of the 
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Gambia is located on the Atlantic Coast of Africa, between latitudes 13oN and 14oN and 
Longitude 14oW and 17oW, occupying a total area of 11, 420 sq km. The Gambia consists of 
two narrow strips of land 6 to 26 km wide extending 320 km east along the banks of The 
River Gambia. The Republic of Senegal is The Gambia’s only neighbour. Occupying an area 
20 times the size of the Gambia, Senegal surrounds The Gambia on North, East and South.  
West Coast Region is located at the western part of The Gambia bordering the Atlantic Ocean 
and Kanifing Municipal Council North, Lower River Region East, River Gambia and 
Cassamance (Senegal) appendix D. 
West Coast Region has an area of about 2002 km and is away from the main capital 
Banjul going towards the east from the west about 31km. The topography of the region is 
dominated by flat lands. According to the 2013 national census, WCR has a total population 
of 699,704 and a household size of 87,865, while Kombo Central and North has a total 
population of 487,587 and a household population of 61,241, (The Gambia Bureau of 
Statistics, 2013). This was driven largely by cool weather/environment, rapid expansion of 
settlements along the recently constructed Kombo Coastal Road, as well as the establishment 
of several housing estates including Brusubi, Yarambamba, and OAU Village among others. 
The local people are mostly of the Mandinkas, Jolas, Wolof, Fulani and Manjagoes with 
mixture of other ethnic groups. Agriculture (subsistence) and small-scale businesses are the 
main economic activities especially horticultural production. The small-scale farming is 
mainly late millet, groundnut, rice, and horticultural farming which is mainly done by the 
indigenes (natives) and both locals and some few foreigners provide labour in the farms.  
Horticultural production has been gaining momentum especially in the western part of 
the country, West Coast Region in particular where climatic conditions are favourable. 
Although the full potential of the industry is yet to be realized, production has nonetheless 
been increasing due principally to increased area cultivated by communal village vegetable 
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gardens managed by women. The region boasts of the beautiful flat land and favourable cool 
environment for horticultural production. Apart from the crops mentioned above, other small-
scale production of food crops includes potatoes, bananas, mangoes, oranges and many others 
that could be seen around. These are however done on a small-scale basis which is never 
sufficient for the family neither nation population. According to the National Agricultural 
Sample Survey (2013), there are 82 vegetable gardens and a total of 13,800 members both 
male and female. In Kombo Central and North, there are 23 vegetable gardens comprising of 
2,836 members 2,756 females and 70 males.   
3.3. Population of the Study  
The population of this study consists 2,836 horticultural farmers of Kombo Central and 
North districts according to National Agricultural Sample Survey (NASS, 2013) It was 
further disaggregated as consisting of – males and – females. The National Agricultural 
Sample Survey (2013), showed further that there are 82 vegetable gardens and a total of 
13,800 members both male and female. In Kombo Central and North, there are 23 vegetable 
gardens comprising of 2,836 members 2,756 females and 70 males involved in horticultural 
farming.  There are 14 extension agents and three agricultural extension service 
heads/supervisors (National Agricultural Sample Survey, 2013).  
3.4. Sample size Determination 
The six sub-locations covered in the study are found in the two districts (Kombo 
Central and North) in WCR where there are many horticultural schemes. In establishing a 
sample size, a multistage sampling procedure was used.  The two locations (Kombo Central 
and North Districts) and the six sub-locations (Dasilami, Marakessa, Lamin, Banjulunding, 
Busumbala and Sukuta) were purposively selected in the first stage of the research with the 
aid of the village extension officers. The population of this study is 2,836 population of 
horticultural farmers was compiled with the assistance of the regional horticultural extension 
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officers from the Ministry of Agriculture (MoA) based in Kombo Central and North districts 
of WCR and several village elders as from the National Agricultural Surveys (NAS, 2013). In 
the next stage, a sample size of 398 respondents was randomly drawn from the sampling 
frame by adopting Taro Yamane (Yamane, 1973) formula with 95% confidence level for 
sample size formula for categorical data which incorporated a margin error of 5 percent. 
Using the formula below: 
    
 Where n is the sample size, N = known population and e = error level of precision or % 
percent confidence interval or alpha level. For 0.95 confidence interval, e = 0.05. Sample 
error which is usually 0.10, 0.05, and 0.01 
n = 2,836 (1 + 2,836 (0.0025) 
n = 2,836 / 7.0925 
n = 398.86 or 398 
Using the above mathematical formula, the minimum sample size is 398.86 or about 398 
counts plus 10 or 20% to cover up for missing response or wastages bringing the total to 399. 
3.5. Sampling Technique/procedure 
This study employed cluster, purposive and simple random sampling procedures to 
draw its population. By using cluster sampling, West Coast Region was clustered into nine 
districts and out of the nine locations, two locations /districts (Kombo Central and North) 
were purposively sampled due to their long-established horticultural schemes in the region. 
Then two villages/horticultural farms were purposively sampled from Kombo Central and 
four from Kombo North based on the size of the farms, this gave a total of six horticultural 
farms used for the study. Simple percentage calculation was carried out to identify the 
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number of respondents from each horticultural farm. Simple random sampling procedure was 
used to select respondents that gave a total of three hundred and ninety-nine (398) 
respondents from the identified horticultural farms shown in table 3.1. This was done by 
putting all the names from the members of population of the horticultural farm onto pieces of 
paper, placed in a container, and select s subset from the container until the total number of 
the sample size was reached.  
3.1 Sampling of the Respondents. 
Locations Name of the 
Village 
Population of the 
Horticultural Farm 
No. of Respondents per 
Village/Horticultural Farm  
A Dasilami 356 356/1023*398 = 139 
Kombo Central Marakisa 213 213/1023 * 398 =   83 
B 
Kombo North 
Lamin Borehole 154 154/1023 * 398 = 60 
Banjulunding 105 105/1023 * 398 = 41 
Busunbala 98 98/1023 * 398 = 38 
Sukuta 97 97/1023 * 398 = 37 
Total 6 1023 398 
Note 
 
I. The two locations identified (A- Kombo Central, B-Kombo North)  
II. Six Sub-locations/Villages (two from Kombo Central and four from Kombo North) 
III. The sub-location/Villages has population 1,023members of horticultural farmers  
IV. Then each village we calculate in ratio to the total membership to get the total number of 
respondents (X/N * Y) X is horticultural farmers in a particular scheme, N is total population 
of the six schemes, and Y is sample requirement  
V. After calculation of the ratio, a simple random sampling was carried out in each 
horticultural farm to identify the number of respondents to be interviewed. 
VI. The total sample population was therefore three hundred and ninety-eight (398) Source: 
Field Survey 2017) 
 
The study selected ten (10) extension officers and two (2) heads or supervisors from 
two districts (Kombo Central and North) using purposive sampling method as key informant. 
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3.6. Data Collection Method 
The period of data collection was between September and December, 2017.The mixed 
method of data collection also known as triangulation method was adopted in this study. It 
includes structured interview and focus Group discussions (FGD). Secondary data however 
was collected using official documentations. Some of the advantages of collecting primary 
data are that it can be collected from a number of ways which include interviews, telephone 
surveys, focus groups etc.; it can be also collected across the national borders through emails 
and posts. It can include a large population and wide geographical coverage; primary data is 
current and it can better give a realistic view to the researcher about the topic under 
consideration and reliability of primary data is very high because it is collected by the 
concerned and reliable party. However, gathering primary data generally takes time and is 
costly in terms of the resources that are required 
Research data was collected from September to December, 2017 by six research 
assistances. The research assistances were trained in respect to the contents of the 
questionnaire and data collection methods before going on the survey. The research 
assistance training was necessary in making sure that they were at the same of level of 
understanding, the contents of the questionnaire and what was expected of them during the 
survey.  This was done by trained research assistances supervised by the researcher using a 
detailed and well-structured of interview questions designed in line with the objectives of the 
study. 
Between primary data on farmer demographics, socio-economic characteristics, the 
production, post-harvest handling, marketing constraints, extension services activities 
operation, and access to information on post-harvest practices were directly obtained through 
an interview-based survey. The questions were scheduled into socio-economic 
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characteristics, production practices, harvesting, post-harvest handling and agricultural 
extension services access, delivery problems and comments from participants. Data regarding 
losses and extension delivery were also obtained separately from the focus group discussion 
and key informants.  A focus group discussion and key informant interviews preceded the 
main survey to provide in-depth information on horticultural crop produce loss. These two 
exercises also provided ideas for developing and fine-tuning the survey tool. Participants of 
6-10 in the focus group discussion included farmers in horticultural production, selected from 
each of the identified horticultural schemes (scheme heads, adult male and females, elders, 
and youths (young) with extension agents) who were not participants in the trials from each 
of the six sub-locations (Dasilami, Marakessa, Busumballa, Yundum, Banjuluding and 
Sukuta). The key informant interviews (with agricultural extension agents/officers and heads 
of extension agents) was done to augment the information supplied by respondents. 
Secondary literature obtained from agricultural extension services, harvesting and post-
harvest handling activities were also observed to have more reliable information about the 
existing fruit and vegetable handling practices in schemes.  
The study used multiple sources of information, both primary and secondary (referred 
as triangulation) to ensure construct validity and reliability of the data collected. A structured 
questionnaire was developed for the horticultural farmers, while a semi-structured 
questionnaire developed for the extension officers and the district extension supervisors. The 
interview schedule was used to seek information on general characteristics of respondents, 
production information, nature of agricultural extension services, access to agricultural 
extension services, post-harvest losses and constraints faced by the horticultural farmers.  
Primary data is information gathered directly from field (Kombo & Tromp, 2006).    
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3.6.1. The Interview 
Primary data were collected using structured interview and key informant interviews 
(See Appendix B and C for the questionnaire). The approach enabled the collection of both 
qualitative and quantitative information on various aspects from respondents. The structured 
questionnaire provided a systematic and ordered way of gathering information from 
respondents and allowed the collection of precise data which was statistically analysable. The 
structured questionnaire gathered information on age of respondents, gender, level of 
education, marital status, farming status, number of years in farming, farm ownership, the 
farming practice, main sources of income, membership of any farming group, crops grown, 
distance from markets, transport system (owned, rented or agent), refrigerated or non-
refrigerated transport, time of harvesting, frequency of harvesting, quantity lost, causes of the 
losses, storage systems, any post-harvest handling training, access to agricultural extension, 
effectiveness of agricultural extension and challenges faced by the farmers, among others 
(village heads, extension officers and extension supervisors at all the locations identified). 
 Interviews were conducted with individual horticultural farmers from the identified 
schemes. It was collected from selected horticultural farmers, agricultural extension officers 
to give information voluntarily on the general view of accessibility, contribution of extension 
services, post-harvest losses and handling of the horticultural farmers’ post-harvest loss of 
fruits and vegetables on food security. They were selected from samples drawn from Kombo 
Central and North districts in the region.  
The interview schedule was divided into 4 sections A, B, C, and D. Section A seeks and 
collects the demographic data of the respondents. Section B contains questions seeking to 
establish the access, mode of operation, role/contribution by the agricultural extension 
service, section C on post-harvest loss and practices undertaken, and section D seek on the 
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constraints and recommendations on improving and innovation on agricultural extension 
services and post-harvest practices of horticultural products preservations in WCR.  The 
secondary data were collected from World Bank, Food and Agriculture Organization, 
Government of The Gambia, internet sources, journal articles, textbooks, periodicals, 
conference proceedings, newspapers and other publications on agricultural extension, post-
harvest loss and handling.  A two-day training session was conducted to identify and equip 
enumerators to administer the questions and then they were deployed to the field for data 
collection for two to three weeks. During the data collection process, the researcher 
monitored occasionally for proper entry and clarifications.   
3.6.2. Focus Group Discussion 
The focus groups are especially suited when you want to confirm your analysis with a 
wide variety of consumers’ profiles. Focus groups indeed have an advantage of exchanging 
viewpoints and discuss disagreements between consumers which will not be captured in face-
to-face interview. In addition, focus groups may be less expensive than interviews, provided 
the analytical treatment remains light. It also allows researchers to draw interaction between 
participants and make direct comparisons between experiences and opinions narrated in the 
group. One FGD was formed in each of the six selected farms bringing a total of six FGDs 
used for study. Each of the FGDs comprises of about 6 – 10 discussants resulting to a total of 
54 respondents. Each of the FGDs groups comprised of both males and females’ horticultural 
farmers. The study chose this tool because of the advantage of providing first-hand 
information on issues under investigation by the target group members’ themselves. It further 
enabled the researcher to get the opinions of participants and observe their emotional feeling 
and non-verbal responses accordingly. The researcher moderated all the sessions of the 
discussions in the local languages within the area and transcribed them in the English 
language with the aid of a research assistant.  
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3.7. Techniques of Data Analysis  
The data generated/collected from 398 horticultural farmers were prepared before 
analysis to ensure internal validity. Descriptive and inferential tools were used to assess the 
extent, influences and effectiveness of post-harvest horticultural crop loss experienced 
through various factors by farmers as well as to assess horticultural farmers, socio-economic 
and farm-specific factors likely to influence farmers for improvement on the post-harvest loss 
reduction. Data on socio-demographic attributes of respondents, utilisation of horticultural 
produce, production issues, post-harvest technologies, agricultural extension services, were 
analysed quantitatively using statistics such as percentages, frequency distribution tables, and 
chi-squared correlation test. Furthermore, all other information elicited from the respondents 
were analysed qualitatively using information from FGD. The information from qualitative 
sources was categorized, sorted and classified in relation to research objectives and content 
analysis made of them. These combined techniques provided the basis upon which the study 
hypotheses were tested. Descriptive was also used to assess the extent and determinants of 
post-harvest losses experienced by farmers as a result of different variable factors as well as 
to assess horticultural farmers, socio-economic and farm-specific factors likely to influence 
farmers’ accessibility, post-harvest technology, extension mode of operation, available 
market and farm size. Software used included SPSS Version 23 and Excel version 16 for 
descriptive chi-square analysis. To conduct these analyses, general information on both the 
dependent and independent variables were collected. In assessing the factors influencing the 
level of produce losses due to access, mode of delivery, market distance, extension visit, and 
post-harvest losses and handling practices among others.  
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3.8. Problems Encountered in the Course of the Study 
Once the research topic had been selected, an intensive literature search was 
undertaken. The results identified a lack of recorded data on agricultural extension services 
and post-harvest losses on The Gambia. The lack of research especially on a secondary data, 
made the literature review difficult and the researcher had to rely on information on other 
countries as well as the expert knowledge in The Gambia. As a result, this study endeavoured 
to create a platform by means of which to highlight the current position of agricultural 
extension and post-harvest technologies by including a descriptive analysis. Another point of 
difficulty was the collection of the target respondents for the questionnaires. The 
questionnaire administration took a long time, to meet the respondents was very difficult even 
after arranging time due to low research culture. There were also several instances when the 
respondents especially those who usually go to markets and the farms in the morning, failed 
to keep their initial interview appointments with the research team after all the arrangements 
had been made. They were either out of homes or farms, or simply changed their minds and 
go for other errands outright to be interviewed. A second round of appointments was 
therefore required. Extreme difficulty was also experienced in obtaining permission to 
arrange the focus group discussions at sometimes. In particular, obtaining data on quantity 
loss was problematic because farmers were cautious in revealing the actual amount they sold, 
feeds and losses. It was also difficult to calculate the estimate cost for quantity loss because 
some respondents do not make any measurement of what they harvested and sold. There was 
limited literature on the challenges encountered during secondary data collection especially in 
the Gambian situation on post-harvest handling.  
At times, too much of rain and accessibility to some areas as there were very few 
pathways and no tarred roads and the fieldworkers had to walk to find the visiting points. 
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First, finding willing participants, particularly adolescents, was time consuming and reaching 
the targeted total of 398 was difficult. Some potential participants felt less interested that they 
did not wish the fieldworkers to intrude into their family time and others did not wish to 
participate or allow their people to participate due to religious/inferiority complexity. 
However, with the involvement, discussion and intervention of the extension agents, opinion 
leaders and village heads (alkalos), this problem was solved. We also conducted village 
meetings at night to inform the respondents about the relevance of the exercise to help 
improve their livelihood and the country for their participation in the research. While 
conducting the fieldwork, new lessons were learned, this could be useful in planning and 
undertaking similar research in future. In addition, moving from Nigeria to Gambia needed 
finance even though it was a scholarship but limited finance was provided for this research. 
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CHAPTER FOUR 
DATA PRESENTATION ANALYSIS AND DISCUSSION OF FINDINGS 
4.1 Data Presentation 
This chapter deals with the presentation and analysis of the data gathered. The analyses 
address the key questions of the study and highlight the social changes and adoptions of 
horticultural farmers in pursuance towards post-harvest practices in West Coast Region. In 
order to ascertain the overall significance of each variable on the influential factors’ 
correlation was used. 
4.2. Socio-Demographic Data of the Respondents 
In the course of this study, certain characteristics were identified as representative of 
the sampled demographic variables for the horticultural farmers in the area. These 
characteristics include gender, age, marital status, educational attainment, occupation, and 
income as presented in Table 4.1.  
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Table 4.1. Socio-Demographic Characteristics of Respondents  
Variables Frequency Percentage 
A. Gender Distribution of Respondents (N = 398) (% = 100) 
Male  34 9.0 
Female  364 91.0 
Total 398 100.0 
B. Age Distribution of Respondents in Years   
14-25 yrs. 61 15.3 
26-37 yrs. 107 26.6 
38-49 yrs. 110 27.4 
50-61 yrs. 92 22.9 
62 yrs. and above 32 8.0 
Total 398 100.0 
C. Respondents’ Marital Status   
Married 350 87.9 
Single 48 12.0 
Total 398 100.0 
D. Respondents’ Educational Attainment   
None 229 57.5 
Primary 42 10.5 
Secondary 85 21.4 
Tertiary 9 2.3 
Arabic (Primary and secondary) 33 8.3 
Total 398 100.0 
E. Respondents’ Occupation   
Farming 374 94.0 
Civil Servant 10 2.5 
Carpentry 1 .3 
Labourer 1 .3 
Handicraft 8 2.0 
Retired 8 2.0 
Total 398 100.0 
(Source: Field survey, 2017) 
 
Information on Table 4.1 indicated that in terms of gender composition, 9% (34) 
respondents were males while 91% (364) were female. Data on age also indicated that 15.2% 
(61) of respondents were young people with an age category of 14 -25 years, 26.7% (107) 
respondents were of youth category with age bracket of 26-37 years, 27.4% (110) 
respondents were another youthful age of active workforce with age range of 38- 49 years, 
22.9% (92) respondents were adults of 50 – 61 years and 8% (32) respondents aged from 62 
years and above. With regards to marital status, 88% (351) respondents were married, 
whereas 12% (47) respondents were of the single category. The implication of the mean age 
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on adoption of post-harvest technologies is that the young farmers can take risks by adopting 
new technologies than the older farmers. This finding agreed with Jabil and Abdu (2012), 
who pointed out that young farmers are more willing to adopt new genes than older ones and 
they are not, aversive to risk. 
Furthermore, the study also found out that 57.5% (229) respondents did not have any 
formal education for both male and females, 10.6% (42) respondents had attended and/or 
completed primary level of education, 21.4% (85) respondents had attained secondary school 
level, 2.3% (9) respondents had attended tertiary (certificate/diploma level, and university 
level) and while 8.3% (33) respondents attained Arabic education (primary and secondary 
level and none at tertiary level). This is an indication that the literacy level among the farmers 
was very low. As noted by Anley et al. (2007), an educated farmer is expected to possess 
good decision-making ability and thus, is able to take steps in adoption of new innovation 
(Ozor & Njai, 2010). Indeed, it has been argued in literature that achieving high educational 
levels increases farmers’ chances of adopting improved practices. Also, with regards to 
occupation, 93% (374) respondents had farming as their dominant occupation, 2.5% (10) 
respondents were civil servants, 0.2% (1) respondents were carpenters, 0.2% (1)) respondents 
were labourers, 8 (2%) respondents were handicraft (petty trade or small business), while 2% 
(8) respondents were retired civil servants.  
From the findings, more than two-third 91% (364) of the respondents were female 
farmers, meaning that males’ involvement in horticultural production was very low 9% (34), 
thus less support for females. It was apparent that horticultural production had been going for 
years, however, ages range 25 – 61 years of respondents’ farmers engaged in horticultural 
production did not show positive response to the involvement in the youth sector as they were 
the most energetic and productive population. However, only a frequency of 8% (32) of the 
farmers are engaged in horticultural production meaning not a good number had experience 
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in the sector with only a few young people engagements in the sector. This implied that in the 
area, majority (32%) of younger people just form the seasonal labour supply but were less 
experience in horticultural production. With (88%) of marriage respondents of the farmers, 
there were likelihood of high responsibility among the farmers which in some way could 
affect their involvement in the production and post-harvest loss reduction implying that there 
will be less serious attention to introduction of new innovations. 
One hundred and twenty-seven or (31.6%) of male and female horticultural farmers in 
the study area had acquired formal education at primary to junior secondary level and at 
above primary level only (1%) male respondents’ formal education, while (57.96%) of both 
male and female respondents had acquired no education at any level of education. The most 
educated horticultural farmers that had completed university education were only 0.75 % (1 
male and 2 female). Thus, high literacy level would imply that horticultural farmers were 
likely to synthesize information and appreciate the new technology and involve in post-
harvest technology which was lacking in the region. A similar study assessed knowledge of 
food hygiene of professional food handlers from an institutional catering company which 
manufactured and distributed meals to the canteens of schools, kindergartens and nursing 
homes by Martins et al. (2012), revealed that the level of knowledge among handlers was 
influenced by their level of formal education. Ninety-three percent of the horticultural 
farmers came from farming activities. Other off-farm employment activities were regular 
salary job, temporary, unemployed, self-employed and retired just few percent. This showed 
that in both districts the percentage of horticultural farmers depend on farming where the 
income obtained did not suffice the survival of the family. 
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4.2.1. Types of Horticultural Crop Cultivated at the Horticultural Farms 
Data were collected on the type of horticultural crops cultivated in the horticultural 
farms from individual respondents and a total of each individual crop in all the farms 
presented in table 4.2.  
Table 4.2 Types of Horticultural Crop Grown 
 Respondents on number of horticultural crops cultivated across the Farms 
 
Total % 
Tomato 90 22.6 
Onion 40 10.1 
Sorrel 31 7.8 
Okra 58 14.6 
Bitter Tomato 14 3.5 
Eggplant 24 6.0 
Pepper 24 6.0 
Cucumber 16 4.0 
Carrot 8 2.0 
Cabbage 21 5.3 
Green Beans 12 3.0 
S/Potatoes 13 3.3 
Lettuce 30 7.5 
G/Amaranthus 7 1.8 
Radish 10 2.5 
Total 398 100 
(Source: Filed Survey, 2017) 
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The results from table 4.2 showed individual crops cultivated and produced in different 
farms. From all the farms, tomato was the most cultivated horticultural crop produced across 
the horticultural farms level 22.6% (90) while carrot, sweat potatoes, Green Amaranthus, and 
radish were the least produced across all farms. Other crops cultivated across all the farms 
were as follows onion 10.1% (40), sorrel 7.8% (31), okra 14.6% (58), bitter tomatoes 3.5% 
(14), eggplant 6% (24), pepper 5% (24), cucumber 4% (16), cabbage 5.3% (21), green beans 
3% (12), lettuce 7.55 (30) and radish 2.55 (10). 
4.3. Existing Agricultural Extension Services Available for Horticultural farmers about 
Post-Harvest Losses 
Data were collected on the existing agricultural extension services for horticultural 
farmers at the schemes in West Coast Region of The Gambia. The factors considered were: 
availability of extension service, training type, number of training, post-harvest 
handling/technologies and extension education areas given. The accessibility of the extension 
services to the horticultural farmers played a significant role in farmers adoption and efficient 
delivery and the data for this is presented in table 4.3 for details.   
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Table 4.3. Existing Agricultural Extension Services Messages to Horticultural Farmers   
Agricultural Extension Services  Frequency Percentage 
Availability of AES Yes 276 69.3 
No 122 30.7 
 Total 398 100.0 
Type of Training Handling 1 0.3 
Packaging 1 0.3 
Grading 31 7.8 
No training  365 91.7 
 Total 398 100.0 
Number of Training Weekly 4 1.0 
Monthly 1 0.3 
Yearly  4 1.0 
Others (Taiwanese time) 21 5.3 
None 368 92.5 
 Total 398 100.0 
Post-harvest Handling Training Yes 37 9.3 
No 361 90.7 
 Total 398 100.0 
Training Provider Department of Agriculture  25 1.3 
NGOs 4 1.0 
Farmer Organisation 1 0.3 
Others (Individual/self) 1 0.3 
None 365 91.7 
 Total 398 100.0 
Education by Extension Agents on 
PHP 
Harvesting 91 22.9 
 Cleaning/disinfecting 11 2.8 
 Transportation 36 9.0 
 Storage 7 1.8 
 Processing 1 0.3 
 Sorting and Grading 21 5.3 
 Transportation and distribution  231 58 
 Total 398 100.0 
(Source: Filed Survey, 2017) 
Table 4.3 discussed the horticultural farms and their availability of agricultural 
extension. Accordingly, majority 69.3% (276) of the schemes were aware of the extension 
services and their activities in the area, while 30.7% (122) of them said they were not aware.     
However, key informant discussion supported the availability of extension service in 
all the schemes. In almost all the key informant discussions, they all stated that 
extension agents were well known although there were not frequent visits as 
expected such as weekly visits (In-depth interview, 2017) 
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Even though majority had known the existence of the extension activities, it had not 
reflected on their involvement in technology adoption especially post-harvest technologies as 
also stated that very few had participated in such activities. Availability of extension service 
to farmers played an important role in terms of acquiring knowledge and skill in using 
improved agricultural inputs. The government was the only agency which provided extension 
service in the study area. During the study time, there were few development agents assigned 
by government to provide extension services to the farmers in the area. Frequency of 
extension service was measured and the results were indicated in table 4.3.  
Table 4.3 revealed that horticultural farmers affirmed had 13.6% (54) had daily visits, 
31.4% (125) weekly visits,13.1% (52) monthly visits, 26.6% (106) yearly visits, while 15.3% 
(61) others (none above) to the horticultural farms by extension agents. 
 The implication is that both Banjulunding and Sukuta are right on the highway and 
easy accessed to be easily available which could be a cause for weekly visit. Those who had 
been having regular visits were due to easy proximity, access and good road conditions to the 
schemes by the extension agents who were expected to guide and disseminate information to 
farmers. Some of the farmers, especially those from Banjulunding and Lamin Camp said they 
learnt of some of the recommended practices from programmes organised by the Taiwanese 
Technical mission, other Project Demonstration Farm and neighbouring farmers with the 
skills, while some learnt the improved practices of farming particularly through local 
processing units. 
 
In table 4.3, on the post-harvest training type carried out, results revealed that only 
0.3% (1) had done training on both handling and packaging, while 7.8% (31) on grading and 
91.7% (365) had no training at all. 
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The implication on the low training by the farmers had affected their produce losses 
after harvesting. Thus, the need for efficient and effective training of the farmers as well as 
the extension agents who have the knowledge and skills of post-harvest practices. As noted in 
Birner et al. (2006), the reasons for effective service delivery will be diverse, including the 
appropriateness of the advisory methods, the capacity and numbers of extension staff, and the 
management and governance structures of the organisations delivering the services The 
probability is that the extension operation method for the farmers adapting the improved 
method is not efficiently and effectively done or were not on post-harvest handling which 
caused it not to be reflected on post-harvest technologies as part of the training needs. 
With respect to number of training conducted, it was revealed that 0.3% (4) had weekly 
training, 0.3% (1) of monthly training, 1% (4) of yearly training 5.3% (21) of others 
identified as during Taiwanese time in the country and 91.7% (365) did not attend any 
training. In terms of post-harvest practices, only 9.3% (37) had affirmed yes, they had some, 
while 90.7% (361) affirmed that they had no post-harvest training. In addition to the training 
provider, Department of Agriculture (DOA) 6.3% (25) provided the training, Non-
Governmental Organisations 1.3% (5), Farmer organisations 0.5% (2), others (individual 
0.3% (1), while the rest or none 91.7% (365) affirmed no training provision for them. On 
training payment, only 0.5% (2) confirmed that they paid, while 99.5% (396) indicated that 
the training had never been paid. 
Of all the extension education given, as shown in table 4.3, harvesting was the highest 
(For instance 22.9% (91), cleaning/disinfecting 2.8% (11), transportation 9% (36), storage 
1.8% (7), processing 0.3% (1), sorting and grading 5.3% (21) while distribution formed 58% 
(231) as the main the theme for the study.  
The results showed a general lack of inadequate post-harvest practices to have a 
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significant impact on post-harvest loss reduction. This also has thus contributed to high loss 
of produce both before and after sales and probable indication of most or all the extension 
agents are not or have less skills to train the farmers on post-harvest technology or even their 
operation is very minimal in schemes. If ever training is to have an impact on post-harvest 
handling practices, there is however a need for this training to be repeated more often. Key 
informant interviews revealed that some of the farmers had received fruit and vegetable 
training more than a year before the survey was conducted. This was also supported from the 
focus group discussions in all the schemes and the key informant discussions where it was 
stated that though there are times when some workshops and farm field schools were 
conducted for farmers on food processing but few farmers have the opportunity to attend, 
which is not also enough to train them to train others at community level. It was highlighted 
also that sometimes after harvesting surplus do occur at the time of harvest depending on the 
market demand, processing and preservation advice is given by the extension agents but not 
in the last two years on practical skill training aspect. The advice normally given is normally 
on agronomy practices rather than on crop produce loss and though useful however, lack of 
other areas like the post-harvest technology which could possibly due to lack of extension, 
frequency of operation, or skills operated in the schemes, thus, reflecting on farmers low 
interaction with the extension agents. Formal educational level is suggested to have an 
influence on knowledge of post-harvest handlers and these observations affirmed the findings 
by Kereth et al. (2013), that indicated both formal educational and post-harvest knowledge 
gaps which in turn affect agricultural activities within the entire food chain, especially post-
harvest handling. 
This has also indicated that there was less extension operation in most of the schemes 
as training was not frequent especially post-harvest handling practices. 
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During the key informant discussion, it has also been pointed out that 
there was no training conducted at their individual schemes and it was 
confirmed that those few individuals who had training was not at the 
scheme rather at private sponsored at some stationed at another part 
of the country and even that was not frequently conducted ((In-depth 
interview/Busumballa, 2017) 
. 
From the results in the table 4.3, very few farmers had any form of post-harvest 
technology in all the schemes (36 out 398 respondents about 9%), while 362 (91%) did not 
have any post-harvest technology training. At the individual schemes, it was only 
Bajulunding garden 29% (11) out of the 38 respondents in the scheme) that had the highest of 
post-harvest technology training than any other which even below 50%. This could also be 
due to either extension mode of operation is inadequate or did not have post-harvest 
technology skills, and further, their operation was not much frequent at the schemes. This 
therefore implied that with less knowledge and skills of the farmers in post-harvest practices, 
there will be high losses of produces. During the in-depth interview, it has also been pointed 
out that there was no or few post-harvest trainings conducted at their individual schemes and 
it was confirmed that those few individuals who had training was not at the scheme rather at 
private sponsored at some time stations at another part of the country and even that was not 
frequently conducted. 
The extension education provides/play a very significant influence on the farmers 
adoption to any new innovations. The results in table 4.3 showed that various extension 
education was given on the schemes. Out of the different advises given, 57.79% (230) out 
398. respondents said there was not much education given by extension agents on PHT. The 
area where education was given, the highest was agronomic practices (sowing, weeding, 
among others) 22.86% (91). On the side of post-harvest technology (sorting, cleaning, 
storage, processing etc.), only 5.28% (21) were given showing that post-harvest technology 
and extension operation in this area was not given much attention. During the in-depth, it had 
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also been pointed out that there was little advice from the Department of agriculture but 
mainly on production and diversification rather than on post-harvest handling techniques. 
However, the main constraint is available, reliable and access to market, lack of storage 
facilities, and water shortage were highlighted. 
4.3.1. Horticultural farmers’ access to Agricultural Extension Services messages 
Data collected examine horticultural farmers’ accessibility to agriculture extension 
information on post-harvest technology in West coast region of The Gambia in minimizing 
post-harvest losses was analysed to establish to what extent it influences the farmers to adopt 
post-harvest practice. The factors considered were: availability of extension services, 
times/number of agriculture extension visits and farming methods.  
4.3.1. Availability of Agricultural Extension Services and horticultural schemes 
Horticultural farms access to extension services which also influence the post-harvest 
loss reduction highlighted the availability of extension services as summarised in table 4.3.1. 
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Table 4.3.1. Availability of Agricultural Extension Services at Horticultural Farm   
 Availability of Agricultural Extension Services 
Horticultural Farm/Organisation Yes % No % Total 
Dasilami 72 52 67 48 139 
Marakessa Vegetable Garden 34 41 49 59 83 
Lamin Women Garden 58 97 2 3 60 
Banjulunding Vegetable Garden 37 90 4 10 41 
Young Farmer's Club 38 100 0 0 38 
Sukuta Women's Garden 37 100 0 0 37 
(Source: Field survey 2017) 
The provision of extension services remains one of the major interventions that are 
crucial in the agricultural sector for rural development, food security, poverty alleviation and 
income generation of the emerging farmers. Table 4.3.1 showed farmers’ availability of the 
extension services existence as results indicated that the majority of the farmers were aware 
and available of extension services that were asked by the research team. For instance, in 
Dasilami 52% (72), Lamin 97% (58), Banjulunding 90% (37), Busumbala 100% (38) and 
Sukuta 100% (73) all pointed out that extension agents were available to the farms though not 
at regular bases. It was only Marakessa that had the lowest 41% (34) of the total respondents 
from the scheme. 
The findings in table 4.3.1 was due to the proximity to the horticultural site. In spite of 
positive response that extension services were available to schemes but this has not reflected 
in frequent visits, training, or other services required of them, the horticultural schemes due 
to extension difficult, access to the sites or other reasons as pointed out in the problem 
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identification section. Similar studies were conducted by Caswell et al. (2001), who stated 
that exposure and access to information about new technologies as such significantly affects 
farmers’ choices about it. Thus, this particular study has also proven that access and 
availability of extension agents would help increase the farmers understanding of the 
adoption rate in post-harvest handling. Furthermore, respondents’ access to extension 
services (in both in-depth and interviews) maintained that extension services were available 
to all the horticultural farms either weekly, monthly or yearly even though not equal times of 
being available to different farms. All the focus group discussants affirmed the availability of 
extension services to their members irrespective of whatever status, though at different time 
span. Despite the government leading in terms of extension contact with farmers, the 
department is understaffed. DOA of The Gambia (2013) reported that in the country, the 
extension officer to farmer ratio was very low at 1: 2000 or 3500 against the FAO-
recommended ratio of 1:400 (Manfre & Nordehn, 2013). Such minimal extension contacts 
limits diffusion of knowledge to farmers, and this impeded agricultural productivity growth. 
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4.3.2. Frequency of Extension Services Visit to Horticultural Farms 
Extension services regular visits to horticultural farmers farms across the Horticultural 
farms at different farms is shown or summarised in table 4.3. 2. 
Table 4.3.2. Frequency Distribution of Extension Services Visit to Horticultural Farms 
 Times of Extension Visits 
 Daily Weekly Monthly Yearly I don’t Know 
Horticultural Farms F % F % F % F % F % 
Dasilami 0 0 0 0 130 94 0 0 9 6 
Marakessa 0 0 0 0 80 96 0 0 3 4 
Lamin 0 0 0 0 55 92 0 0 5 8 
Banjulunding 0 0 39 95 0 0 0 0 2 5 
Busumballa 0 0 35 95 0 0 0 0 13 34 
Sukuta 0 0 0 0 25 66 0 0 2 5 
(Source: Field survey 2017) 
Table 4.3.2 revealed that 94% (130) of horticultural farmers affirmed that extension 
agents visited Dasilami farm monthly in the scheme. Also, 96% (80) of Marakessa farmers, 
92% (55) of Lamin, 66% (25) of Busumbala had monthly extension visit respectively. 
However, both Banjulunding and Sukuta farmers (95% (39) and (35)) affirmed that extension 
agents visited them weekly.  
This also indicated that horticultural farmers in these areas had access to extension 
services although not at regular bases as expected of weekly visits. The Banjulunding and 
Sukuta sites weekly visits could be due to easy proximity with good tarred road. However, 
this did not reflect on the effective and efficient activities on the horticultural schemes post-
harvest reduction as most of their activities were focus on production such as (ploughing, 
sowing, weeding, spacing, thinning etc.) rather than finished products.  
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In all the schemes, there were reports of limited visits of extension service in all the 
different aspects of visits.   This implied that there was not much accessibility of extension 
agents in most of the horticultural farms. 
Those who had been having regular visits were due to easy proximity, access and good 
road conditions to the schemes by the extension agents who were expected to guide and show 
farmers what they were to do. Some of the farmers, especially those from Banjulunding and 
Lamin Camp said they learnt some of the recommended practices (sorting, handling, 
packaging, storage, labelling, grading and processing) from programmes organised by the 
Taiwanese Technical mission, other Project Demonstration Farm and some neighbouring 
farmers with the skills (processing, packaging, labelling, sorting, storage, etc.), while some 
also learnt the improved practices of farming particularly local processing.  
In one of the key informant discussions at one station (In-depth 
interview/Dasilami, 2017), one woman, emphasised that on the visit of the 
extension agents, sometimes it is once a week or a month as a support from 
key informant to the above results. She stated that they hardy receive 
extension agents in their farms and even if they visit, they rarely discuss 
detail on post-harvest practices. Thus, about 290 (73%) of the farmers were 
not having frequent visit from the extension agents.  
 
4.3.3. Horticultural Farm and Farming Method adopted for Post-Harvest Practices 
The data in table 4.3.3 describe the horticultural farm and the different form of farming 
methods adopted.  
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Table 4.3.3. Farming Methods Across the Horticultural Farms 
 Post-harvest Practices Farming Method 
Horticultural 
Farm/Organisation Conventional Percent 
 
Improved 
 
Percent Total 
Dasilami 66 47 73 53 139 
Marakessa Vegetable Garden 49 59 34 41 83 
Lamin Women Garden 51 85 9 15 60 
Banjulunding Vegetable Garden 0 0 41 100 41 
Young Farmer's Club 5 13 33 87 38 
Sukuta Women's Garden 10 27 27 73 37 
Total 181 45 217 55 398 
(Source: Field survey 2017)  
In table 4.3.3, comparing the different farms on the farming methods used at the various 
schemes mostly had been using improved method a frequency of 55% (217). At each 
individual scheme, majority e.g. all 100% (41) in Banjulunding were trained on improved 
method, although, in some of the schemes the number of farmers using improved method is 
low (e.g. 9 out 41 in Lamin Women garden). However, this has not reflected on the post-
harvest technology training rather it was on the other agronomy practices. The probability is 
that the extension operation method for the farmers adapting the improved method was not 
efficiently and effectively done or were not on post-harvest handling which caused it not to 
be reflected on post-harvest technologies as part of the training needs. 
4.3.4.  Adopted Agricultural Extension Service Messages for Horticultural Farmers 
The data as presented in Table 4.3.4 showed the frequency and percentage achievement 
of horticultural farmers in the following variables: training type conducted, post-harvest 
practices handling, packaging, grading, sorting, transportation and distribution), and number 
of training with respect to effectiveness indicators.   
92 
 
Table 4.3.4. Adopted Agricultural Extension Services Messages for Horticultural Farmers  
Variables  
Frequency 
(N=398) 
Percent 
(%=100) 
Training Type Handling 1 0.3 
 Packaging 1 0.3 
 Grading and Sorting 31 7.8 
 Transportation and distribution 365 91.7 
 Total 398 100.0 
Post-Harvest Practices Yes 37 9.3 
 No 361 90.7 
 Total 398 100.0 
Number of training Done Weekly 4 1.0 
 Monthly 1 0.3 
 Yearly 4 1.0 
 Others (During Taiwanese Time) 21 5.3 
 None 368 92.5 
 Total 398 100.0 
(Source: Field Survey, 2017)   
The result showed that there exists a low level of adoption of post-harvest practices as 
in the following: handling 0.3% (1), packaging 0.3% (1), grading and sorting 7.8% (31) and 
transportation and distribution 91.7% (365) as the most adopted post-harvest practices. The 
reason being that not many of the respondents did not attend the trainings as well as the 
inadequate skills and knowledge of extension agents in the area. 
In respect to post-harvest practices training conducted, only 9.3% (37) affirmed that 
they attended while 90.7% (361) never attended post-harvest practice training. The results on 
training type only 0.75% (3) said the training conducted was handling of produce, 0.75% (3) 
on packaging, 31(7.8%) on others which is identified as grading and sorting and 90.7% (361) 
on no training attended especially in relation to post-harvest practices. The results in the 
number of training done, only 1.0% (4) affirmed that they had weekly training, 8 (2%) on 
monthly, 1% (4) on yearly, 5.3% (21) on others identified as during Taiwanese time, and 
90.5% (3600 had not any training.  
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Heavy losses occur during and after harvest. The crop losses include weight loss, 
loss in quantity and acceptability of foodstuffs. The causes of these losses are 
attributed to lack of market outlets, access, transportation difficulties, storage and 
processing facilities; unhygienic way of handling foodstuffs; attacks by 
insects/rodents, wrong methods of harvesting, poor methods of storage, 
processing, poor handling of food items during distribution to consumers (In-
depth interview/Dasilami, 2017) 
4.4. Effects of Agricultural Extension Services messages Delivery to Horticultural 
farmers about Post-Harvest Loss 
The data as presented in Table 4.4 showed the frequency and percentage effects from 
adoption of extension services message been transmitted by horticultural farmers in the 
following variables: income earned and quantity loss from the produce.  
Table 4.4. Effects of Agricultural Extension Service Message Delivery to Horticultural 
Farmers about Post-Harvest Loss 
Variables  
Frequency 
(N=398) 
Percent 
(%=100) 
Income Per Year Below 5,000 358 89.9 
 5,001 - 10,000 20 5.0 
 11,001 - 15,000 10 2.5 
 Above 15,000 10 2.5 
 Total 398 100.0 
Quantity Loss 0 -10kg 141 35.4 
 11 – 20kg 78 19.6 
 21 – 30kg 48 12.1 
 31 – 40kg 30 7.5 
 41 – 50kg 40 10.1 
 51 – 60kg 20 5.0 
 61 Above 41 10.3 
 Total 398 100.0 
(Source: Field Survey, 2017)   
The result showed that in term of income earned per year 89.9% (358) (were below D5, 
000 (US$105.26), 5% (20) were D5001 – 10,000 (US$ 105.28 – 210.53), 2.5% (10) were 
D11,001 – 15,000 (US$231.60 – 315.79) and 2.5% (10) were above D15,000 (US$315.79). 
The implication of these high losses are that farmers knowledge and skills in post-harvest 
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practice was limited as well as inadequate for extension skills in post-harvest practices 
acquired as mentioned during in-depth. This was the fact that the messages given by the 
extension agents specially on post-harvest practices, did not have much beneficial effect on 
the farmers in terms of minimising losses. In term of quantity loss, the results revealed that 
35.4% (141) lost 10kg of the produce after harvesting, 19.6% (78) lost 11 – 20kg, 12.1% (48) 
loss of 21 – 30kg, 7.5% (30) loss of 31 – 40kg, 10.1% (40) loss of 41 – 50kg, 5% (20) loss of 
51 – 60kg and 10.3% (41) loss of above 61kg. This loss of horticultural products has been 
highlighted by policy document in that the sector (horticultural) currently contributes about 
4% to GDP on average, and over 65% of the agricultural labour force is involved in the sector 
and huge losses in horticultural produces (ANR, 2015). 
4.4.1. Agricultural Extension Services Delivery Effectiveness on Practices to the Post 
harvest Loss 
The data as presented in Table 4.4.1 show the frequency and percentage achievement of 
horticultural farmers in the following variables on methods applied in training farmers: field 
meetings, regularity of visits, field days, demonstrations, and farmer training.  
Table 4.4.1. Agricultural Extension Service Delivery on training approaches to 
horticultural Farms about Post-Harvest Loss  
Approaches Applied for training 
Horticultural Farmers 
Frequency Percent 
Field Meeting 258 64.8 
Regular Visits 14 3.5 
Field Days 34 8.5 
Demonstration 38 9.5 
Farmer Training 34 8.5 
More than One above 20 5.0 
Total 398 100.0 
(Source: Field survey 2017) 
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The performance of the Kombo Central and North as shown in the table 4.4.1 in 
considering effectiveness indicators were as follows: method of field meeting 64.8% (258). It 
was affirmed that field meetings were more than any of the other form approach taken for the 
training the farmers at the horticultural farms. This was carried out in groups in which could 
not guarantee for any effective participation of the people. This had proven from the results 
obtained in the quantity loss and income earned annually. At times it only happens during 
production rather than harvesting period.  
The regularity of extension visits to the farms or farmers also affirmed that not much 
impact has been achieved as the results revealed, regularity of visits as 3.5% (14) indicating 
that there were no regular visits to the farmers at the farms. The implication for this was that 
farmers will not continue applying the skills learned and the adoption rate therefore reduced. 
In all the horticultural farms, regularity of extension visit, were usually twice 
annually. Thus, farmers affirmed that with less extension interaction at the farms 
they do not received information at the right time which in turn do not help them 
in their activities. Most of these visits were not post-harvest practices rather 
agronomic practices (In-depth interview/Dasilami, 2017) 
 
 On field days 8.5% (34) was not at a low rate as the results showed from table 4.4.1 
which shows that it was not frequently conducted. This usually happens when there is high 
loss of produce reported or other emergency issues. They affirmed that most of the times 
these filed days are conducted with leaders of the horticultural farms which is later related to 
them what has transpired. This most of them saw it as not an effective mode of informing 
them. 
The demonstrations conducted 9.5% (38) were also not frequent as shown from the 
results and if carried out there are so many members where some may not even participate 
fully. In addition, it is usually done during workshops only in few occasions it happens 
directly at the farm sites and many of those extension agents do not have adequate skills in 
post-harvest practices as affirmed by them. 
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Furthermore, farmer training results revealed that 8.5% (34) which is not effective for 
efficient and effective acquiring of skills. It could be affirmed here that there was no 
effectiveness in farmer training as hardly this aspect of training take place more than once 
annually. Most of the cases the training is done on agronomic practices rather than post-
harvest practices if included, it is not adequately demonstrated.in terms of post-harvest 
training, it usually occurs very rare when done, it is usually NGOs, private individuals that 
had were opportune to learn the skills somewhere else.  
 
However, there were different approaches applied at all the farms even though it was at 
a lowest rate as the results revealed that more than one approach 5% (20) was conducted. The 
findings of the study further indicate that poor extension delivery service approach, especially 
with regard to farmer-training programmes and research-extension-farmer activities will 
largely responsible for poor adoption of post-harvest practices is corroborated by the findings 
of Chinaka et al. (2005) and Agbarevo, (2013) who reported that effectiveness of extension 
delivery influences adoption by farmers, and that, poor extension delivery would lead to poor 
adoption.   
In one of the in-depth interviews, some farmers mentioned that the 
approaches used during the training were more of the training on 
agronomic practices (spacing, sowing, weeding harvesting among 
others) rather than post-harvest practices. The knowledge on post-
harvest technologies were only given when attended during times 
when they are opportune to attend workshops somewhere else. 
Another constraint mentioned was that extension services either have 
little or no post-harvest training which has also hindered high losses 
of produce even with high yield of horticultural produce. This was 
supported by one of the constraints mentioned by both men and 
women in all the horticultural schemes where they mentioned low/ 
irregular extension visit, little or no post-harvest training as a 
constraint, (In-depth interview/Dasilami, 2017) 
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4.5. Challenges of Horticultural Farmers of Agricultural Extension Services Message 
Delivery on Post-Harvest Handling    
This data examines the limitations of horticultural schemes and agricultural extension 
services in which data was collected from the variables on irregular extension visits, no post-
harvest training, high loss of produce, inadequate production input, no extension officers’ 
expertise on post-harvest technologies and two/more of the above identified problems. This 
data is summarised on table 4.5. 
Table 4.5. Problems/challenges of Horticultural Farmers Across Horticultural Farms 
Variable Frequency Percent 
Irregular extension visits 100 25.1 
No post harvest training 65 16.3 
No storage facilities 12 3.0 
No post harvest processing plant 35 8.8 
No ready market outlet 31 7.8 
High losses of produce 18 4.5 
Inadequate production input 4 1.0 
No extension officer’s expertise on post harvest technologies 
66 16.6 
Two/more of the above identified problems 67 16.8 
Total 398 100.0 
(Source: Field survey 2017) 
Table 4.5 shows the various difficulties encountered by the different vegetable schemes 
ranging from irregular extension visits, no post-harvest training, high losses of produce, 
inadequate production input, no extension agents’ expertise on post-harvest technology and 
many other factors identified. 
From Table 4.5, we could understand that the limitations that the horticultural farmers 
have were many. Farmers are mainly into horticultural gardening, post-harvest handling and 
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marketing but they have little or no reliable transport to the markets, the poor road network, 
no/little post-harvest technology as shown from the results. 
There is little or irregular visit of extension services even though they are available and 
most of which even focus on production rather than post-harvest technology. This means that 
far-off markets where their produce can fetch better prices are beyond their reach or if they 
do reach far-away markets their perishable produce would have gone bad due to no or little 
post-harvest handling. 
Furthermore, there is high loss of produce again due to lack of or inadequate storage 
facilities and post-harvest handling.  In addition, farmers mentioned no provision of input for 
production and post-harvest practices especially for post-harvest handling of their produce 
which they need help to preserve them to stay longer or process to finish products.  
In one of the in-depth interviews, some farmers mentioned that they 
already had the irrigation facilities from a previous irrigation project 
that had collapsed but they indicated that if funds are made available, 
they could resume the project. Another constraint mentioned was that 
extension services either have little or no post-harvest training which 
has also hindered high losses of produce even with high yield of 
horticultural produce. This was supported by one of the constraints 
mentioned by both men and women in all the horticultural schemes 
where they mentioned low/ irregular extension visit, little or no post-
harvest training as a constraint, (In-depth interview/Dasilami, 2017). 
 .  
One of these key informants affirmed thus:  
Inadequate Marketing system, inadequate cold storage facilities, 
inadequate packaging materials and Inadequate processing facilities. 
insufficient mobility, incentives, extension farmer ratio is high 
leading to low frequency visits, slow adoption rate (some farmers are 
not receptive to knew innovations or extension advice (In-depth 
interview/Marakessa, 2017). 
4.6. Suggestions of Horticultural Farmers Post-Harvest Loss of Crop Produce  
The data examine the improvement of horticultural farmers post-harvest loss crop 
produce which data was collected and analysed from the variables on improvement on crop 
husbandry, provision of post-harvest technologies to the schemes, storage facilities, regular 
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visit, available ready market, production inputs, availability and accessibility, and provision 
of extension agents on post-harvest technologies which is summarised on table 4.6.  
Table 4.6. Suggestions from Horticultural Farmers on Post-Harvest Loss   
Variables Frequency Percent 
Improvement on crop husbandry 5 1.3 
Provision of post-harvest technologies to the schemes 71 17.8 
Provision of storage facilities within the schemes 20 5.0 
Regular visit by extension officers in the schemes 43 10.8 
Provision of available ready market outlet  20 5.0 
Provide production inputs and accessible to the producers 40 10.3 
Provide extension agent on post-harvest technologies 43 10.8 
Two or more of the above identified solutions 7 1.8 
Nothing Indicated 149 37.4 
Total 398 100.0 
(Source: Field survey 2017) 
 Table 4.6 has shown many possible solutions suggested by the respondents ranging 
from improved crop husbandry, provision of post-harvest technologies and storage facilities 
to the schemes, regular extension visits, available market outlets, input and accessible, 
provision of extension officers’ training post-harvest technologies among others also 
supported by all the focus group discussions. Choice of appropriate horticultural marketing 
channel ensures high gross margins and consequently provision of adequate training 
education and services to the horticultural farmers on different horticultural marketing 
channels will be key in accessing the best marketing channel to reduce post-harvest losses. 
Thus, in support to the problems, it has been pointed out during in-
depth interview for the need for provision of reliable and accessible to 
markets, storage facilities, and security of the scheme in term of 
fencing, water supply and training of members on post-harvest 
technologies (In-depth interview/Marakessa, 2017) 
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One of the key informants affirmed that:  
The extension workers trained will do step down training reaching 
more farmers and continue to monitor and supervise, this has increase 
awareness on how to reduce post-harvest losses by most farmers, 
however, More in-service trainings, provision of mobility (reliable), 
recruitment of more extension workers and incentives in the form of 
allowances (In-depth interview/Yundum Station, 2017) 
4.7. Hypotheses tests to determine factors between variables 
Three hypotheses tests for the factors influencing crop produce losses, extension 
services influence on post-harvest losses and effectiveness of extension services on post-
harvest losses were computed between several variables’ frequency. Also tests for association 
between variables and frequency of extension influence effectiveness were computed in this 
section. The justification for this was that the column on frequency of extension had no 
missing cases as well as the column on frequency post-harvest practices.  Summary of results 
on Pearson chi-square tables below summarized the Pearson chi-square values for variables 
that describe horticultural farmers and extension services influences’, institutional 
characteristics factors. Pearson chi-square values are used to show whether there is any 
significance or relationship between the selected variables with post-harvest losses. 
Hypothesis I: Socio-economic variable to determine the influence on post-harvest loss of 
crop produce 
4.7.1. Socio-economic Factors Influence on Post-Harvest loss of Crop Produce 
Data on the following factors were considered in testing the hypothesis that socio-
economic factors have no significant influence on post-harvest loss of crop produce: gender 
of the respondents, marital status, age of the respondent, experience in farming, household 
size, educational level, occupation and income per year as shown in table 4.10.  
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Table 4.7. Chi-square test analysis of Socio-Economic Factors influence on Post-harvest 
loss by Horticultural Farmers 
 Losses of Produce  Quantity Loss 
Socio-Economic 
Variables 
Pearson 
Chi-
Square Value Df 
Pearson 
Chi-
Square Value 
 
Df 
Asymptotic 
Significance 
(2-sided) 
Gender 0.084 2.989a 1 0.411 6.111a 6 0.05 
Marital Status 0.032 8.789a 3 0.000 48.152a 18 0.05 
Age of Respondent 0.000 24.327a 6 0.000 73.975a 36 0.05 
Experience in Farming 0.271 3.916a 3 0.060 28.132
a 18   0.05 
Household Size 0.320 3.504a 3 0.123 25.066a 18 0.05 
Educational Level 0.009 15.402a 5 0.003 56.094a 30 0.05 
Occupation 0.005 16.901a 5 0.209 35.963a 30 0.05 
Income Per Year 0.390 3.008a 3 0.465 17.857a 18 0.05 
n= 398; Correlation is significant at the 0.01 level (2-tailed); correlation is significant at the 0.05 level (2-
tailed). a. 0 cells (0.0%) have expected count less than 5 
(Source: Filed Survey, 2017) 
 
Data in table 4.7 revealed that the X2   calculated value of gender and loss of produce 
2.989 is less than X2 critical value of 9.65 at 0.05 level of significance, while the p-value is 
also greater than 0.05 which show no strong relationship between gender and loss of produce 
of post-harvest loss. In the quantity loss of produce and gender, the results still show no 
significant relationship as the X2 calculated value of 6.111 is greater than X2 critical value of 
1.71 at 0.05 significance level, while the p-value 0.411 is also greater than 0.05 level of 
significance .411 is also greater than 0.05.  
 Chi square test between marital status and loss of produce revealed that X2   calculated 
value of 8.789 is greater than X2 critical value of 1.14 at 0.05 significance level, however, the 
p-value of 0.032 is less than 0.05 level of significance showing that there is a moderately 
some relationship between marital status and loss of produce. On marital status and quantity 
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loss of produce, X2 calculated value of 48.152 is also greater than X2 critical value of 20.000 
but the p-value of 0.000 less than 0.05 level of significance which showed that there is high 
or strong significant relationship between marital status and quantity of loss of produce. 
Marital Status (0.000) was significant at (P < 0.05) meaning that married persons were likely 
to adopt post-harvest technologies than single. This is because they have family 
responsibilities to fulfil. Adoption of post-harvest technologies could also increase their 
earnings and improve their living standard. This supports the findings of Dauda et. al, (2014) 
who reported that married persons could be responsible people who have family to cater for. 
The results therefore imply that a married person in the study area have strong influence on 
post-harvest loss of horticultural crops.  
The results also showed that age (X2 calculated value of 24.327 is greater than X2 
critical value of 2.27 and the p-value of 0.000 less than 0.05 level of significance of loss of 
produce) and on quantity of loss also X2    calculated value of 73.975 is also greater than X2 
critical value of 40.000). Age (P 0.000) which is significant at (P<0.05) meaning that the 
younger the respondent the more he or she be willing to adopt innovation and vice-versa. 
This agrees with Jabil and Abdu, (2012) who reported that, young farmers are willing to 
adopt new genes than older farmers because the young farmers are more open to innovations, 
willing to try new genes and they are not afraid of risk which can affect post-harvest 
reduction.  
On educational level (X2 calculated value of 15.402 is less than X2 critical value of 
85.000; the p-value of 0.009 is less than 0.05level of significance of loss of produce implying 
that years of formal education (0.009) was shown to be significant at (P < 0.05). This 
revealed that the educated respondent is easier to the adoption of post-harvest technologies 
than uneducated. This agreed with Yusuf and Fakayode (2012), who found that low level of 
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literacy among the respondents could reduce the adoptability of innovations and effective use 
of post-harvest technologies. 
 The results on the quantity of loss (X2   calculated value of 56.094 is greater than X2 
critical value of 15.000; the p-value 0.003 is less than 0.05 level of significance); and 
occupation (X2 calculated value of 16.905 less than X2 critical value of 28.000; the quantity of 
loss (X2 calculated value of 35.963 is greater than X2 critical value of 5.000; while the p-value 
of 0.209 is greater than 0.05 level of significance).  This result revealed that these variables 
had positive significant influence on post-harvest losses of horticultural crop produce. 
However, other variables such as farm experience (X2 calculated value of  3.916 less than X2 
critical value of 4.26; p-value of 0.271 is greater than 0.05 level of significance;   the quantity 
of loss (X2 calculated value of 28.132 is greater than X2 critical value of 0.750; while the p-
value of 0.0.60 is greater than 0.05 level of significance);  household size (X2 calculated value 
of  3.504 less than X2 critical value of 2.27; p-value of 0.390 is greater than 0.05 level of 
significance;   the quantity of loss (X2 calculated value of 25.066 is  less than X2 critical value 
of 40.000; while the p-value of 0.0.123 is greater than 0.05 level of significance),  and 
income (X2 calculated value of  3.008 less than X2 critical value of 2.84; p-value of 0.390 is 
greater than 0.05 level of significance;  the quantity of loss (X2 calculated value of 17.857 is 
greater than X2 critical value of 50.000; while the p-value of 0.465 is greater than 0.05 level 
of significance)   did not show any significant relations  
Research findings from the interviews of smallholder horticultural farmers also indicate 
that loss of crop produce and quantity of loss among smallholder farmers is adversely 
affected by gender of the respondent, marital status, age, education attainment and occupation 
as all of these variables (p< 0.00) were all less than the significant level of 0.05 at 2-tailed. 
The respondents also reiterated that the income earned from the produce is always below the 
expected amount as a huge amount get lost after harvesting which were also rated as one the 
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key determinants of loss of produce.  
Previous studies have shown that education thought to reduce the amount of complexity 
perceived in a loss of crop produce thereby increasing a technology’s adoption. According to 
Kinyangi, (2014), one of the hindrances to widespread adoption of post-harvest practices as 
an alternative method to reducing losses is that it requires greater understanding of the skills 
and knowledge applied.   
However, with huge loads of domestic work, have affected their effect on low 
participation of certain skill and knowledge gain in participation. The implication therefore, 
will affect them in reducing crop losses in many situations. This implied that instead of 
increasing participation in activities to improve the crop losses, will remain the same or even 
worst. 
This result is a clear indication of a relatively high proportion of influential effect on 
product loss with married farmers in the study area. Married farmers are thought to have an 
influence with regards to loss of crop produce for post-harvest handling activities, which in 
turn could minimise post-harvest losses. Female-headed households have fewer 
economically-active household members and are in a disadvantageous position relative to 
their male-headed counterparts in deploying family members taking up post-harvest handling 
for farm activities and also supported during in-depth interview.  
This implied that horticultural farmers’ age to loss produce is significant to have an 
impact on crop produce losses as indicated in table 4.10. The farmers’ age and crop loss are 
thus significantly correlated statistically for majority of the members in the schemes.  
The years of experience in horticultural production suggest better knowledge and 
adoption of post-harvest handling technology and practices among the farmers as the data 
shown in table 4.7. Such a population with moderate farming experience requires more 
frequent fruit and vegetable training and agricultural extension services for the farmers to be 
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better equipped in meeting the challenges that come with smallholder vegetable farming. The 
result also showed that those farmers with more experience tend to have lower levels of post-
harvest losses. With more years, farmers seem to be good in managing their farm and 
handling harvests, hence the less the post-harvest loss. Similarly, the probability of 
experiencing loss is low for farmers who harvest their fruits based on maturity. This is in line 
with the expectations that harvesting at the right maturity stage helps to attain fruits quality 
and hence reducing the chance for spoilage. Harvesting the fruit at the right maturity 
physiologically influences its post-harvest performance (Turner, 2001). 
If formal education is taken into consideration, that indicated both formal educational 
and post-harvest knowledge gaps which in turn affect agricultural activities within the entire 
food chain, especially post-harvest handling. The result showed that the higher the level of 
education and the more the farmers are experience, the lesser will be the probability of the 
loss incurred in table 4.7. This is mainly due to the fact that educated farmers are assumed to 
adopt better post-harvest practices. In most of the schemes they were few educated farmers 
which had affected low post-harvest loss reduction. 
If ever training is to have an impact on post-harvest handling practices, there was 
however a need for this training to be repeated more often as indicated in the results in table 
4.7, that with efficient and effective training, there was significant reduction loss of produce. 
Key informant interviews revealed that some of the farmers had received fruit and vegetable 
training more than a year before the survey was conducted, which showed low or irregular 
training had not been done in most of the schemes. 
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Hypothesis II: Agriculture Extension services has no significant influence on post-harvest 
losses of horticultural crop produce  
Table 4.8. Extension Service Influence of Post-harvest Loss of Crop Produce at Farms 
 Chi-Square Tests 
 Loss of Produce Quantity Loss 
Variables 
Pearson 
Chi-
Square Value Df 
Pearson 
Chi-
Square Value Df 
Post-Harvest Practices Training 0.001 10.602a 1 0.001 22.214a 6 
Type of Training Conducted 0.184 4.839a 3 0.033 30.482a 18 
Number/Times of Training Done 0.039 10.091a 4 0.005 45.714a 24 
Availability of Agricultural 
Extension Agents 
0.000 26.530a 
1 0.000 63.593a 6 
Times of Agricultural Extension 
Visits 
0.000 57.542a 
4 0.000 161.776a 24 
Extension education 0.036 13.476a 6 0.007 59.898a 36 
n= 398; Correlation is significant at the 0.01 level (2-tailed); correlation is significant at the 0.05 level (2-
tailed). a. 0 cells (0.0%) have expected count less than 5 
(Source: Field Survey, 2017) 
 
Table 4.8 showed the Chi square relationship between extension services influence on 
post-harvest loss practices on loss of crop produce. A chi-square test was performed and a 
significance relationship was found between all the variables stated and the frequency of 
farmers perception of extension services on crop produce loss, X2 (N = 398) = 0.05, p =.000. 
The result showed that there is significant relationship between extension services and post-
harvest loss of crop produce of horticultural crops. This indicates that variables such as post-
harvest practices, type of training, number/times of training conducted, availability of 
extension agents, and times of extension visits at (r = 0.05, p< 0.000,) all did show a 
significant relation on post-harvest losses of crop produce to horticultural farmers.  
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In the table 4.8, we had a chi-square of 35.255a, with 5 degree of freedom, which was 
significant at least at the 0.001/0.05 alpha level. Since the p-value was less than our chosen 
significance level α = 0.05,   there was a significant association between loss of crop produce 
and horticultural farms/farmers in post-harvest practices training on (Χ2(5) = 35.255a, p < 
.001 or 0.05). Furthermore, the other variables such as type of training (X2 (15) = 52.322a, 
p<0.000), number of training conducted (X2 (20) = 70.225a, p<0.000), availability of 
agricultural extension agents (X2 (5) = 114.233a, p<0.000) and times of agricultural extension 
visits (X2 (20) = 370.128a, p<0.000) were all less than the alpha level of 0.05. 
It can be analysed from the above tables that the p values for all the variables were less 
than 0.5, which showed that there is significant relationship with extension services on post-
harvest losses. The hypothesis is rejected. We then reject the null hypothesis, and conclude 
that there is an association or significance between agriculture extension services has no 
significant influence on post-harvest losses of horticultural crop produce and accept that there 
is significant influence. It appears that with extension services in terms of post-harvest 
practices, tend to help reduce post-harvest losses. 
One of the participants reported as follows:  
           We have heard from some people that they are teaching some farmers how to 
cultivate cassava that will bring much yield and take shorter period to harvest. 
But on this side of the nation, we have not seen such improved horticultural crops 
or anyone to teach us how to process most of these crops. We have even heard 
that some farmers can call extension service agents through their telephones to 
get information. But that is not the case here. 
Response from the in-depth interview with the Head of the Agricultural Department in 
West Coast Regional Area supports the foregoing position: 
It is true that there is a Regional Department of Agriculture in the Regional 
Headquarter, which is supposed to be involved in training farmers on the most 
efficient methods to boost their yield and providing them with current farm 
technologies for post-harvest practices but there is huge deficiency in funding the 
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activities of that department. We have qualified staff to do what we are supposed 
to do (in-depth interview/Marakessa, 2017).  
Hypothesis III: There is no effectiveness of Agricultural extension services on minimising 
post-harvest losses of horticultural crop produce 
Table 4.9. Effectiveness of Agricultural Extension Services at Horticultural Farms 
Chi-Square Tests 
 Horticultural Farms 
Effectiveness of Agricultural Extension 
Services 
Person Chi-
Square Value df 
Asymptotic 
Significance 
(2-sided) 
Income Per Year 0.000 40.751a 15 0.05 
Quantity Loss 0.000 309.381a 30 0.05 
Post-Harvest Practices Training 0.000 35.255a 5 0.05 
Type of training Conducted 0.000 52.322a 15 0.05 
Number/ Times of Training Done 0.000 70.225a 20 0.05 
Availability of Agricultural Extension Agents 0.000 114.233a 5 0.05 
Times of Agricultural extension Visits 0.000 370.128a 20 0.05 
Effectiveness of Agricultural Extension Ser. 0.000 35.182 10 0.05 
n= 398; Correlation is significant at the 0.01 level (2-tailed); correlation is significant at the 0.05 level (2-
tailed). a. 0 cells (0.0%) have expected count less than 5 
(Source: Field Survey, 2017) 
 
Table 4.9 showed the Chi square relationship between extension services influence on 
post-harvest loss practices on loss of crop produce. A chi-square test was performed and a 
significant relationship was found between all the variables stated and the frequency of 
farmers perception of extension services on crop produce loss, X2 (N = 398) = 0.05, p =0.000. 
The result showed that there was significant relationship between extension services and 
post-harvest loss of crop produce of horticultural crops. This indicates that variables such as 
income per year, quantity loss, post-harvest practices, type of training, number/times of 
training conducted, availability of extension agents, and times of extension visits at (r = 0.05, 
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p< 0.000,) all show a significant relation on post-harvest losses of crop produce to 
horticultural farmers.  
The results of chi-square in table 4.9 indicated that all these variables showed a 
significant relation between horticultural farms and extension effectiveness in the methods 
applied at the farms. In each case such as income per year  (X2 (15) = 40.751a, p < 0.00), 
quantity loss  (X2 (30) = 309.381a , p < 0.000), post-harvest practices training (X2 (5) = 
35.255a),  type of training (X2 (15) = 52.322a, p<0.000), number of training conducted (X2 
(20) = 70.225a, p<0.000), availability of agricultural extension agents (X2 (5) = 114.233a, 
p<0.000), times of agricultural extension visits (X2 (20) = 370.128a, p<0.000) and 
effectiveness of agricultural extension services (X2 (10) = 35.182, p < 0.000)  were all 
significant on post-harvest practices at p < 0.05 level of significance. This implied that 
availability of extension agents to the horticultural farms were significant to have an impact 
on access to agricultural information. The availability of extension and the frequency with 
which they receive from the extension service was statistically high for majority of the 
members in the schemes. It meant that there was significant relationship between extension 
awareness and post-harvest handling at p < 0.05 level of significance. This had been reported 
during FGD with frequent visit and training on post-harvest practices, a lot of improvement 
can be done in reducing post-harvest losses. This was supported by Adijah, Kathuri and 
Wesonga (2013), who were of the view that extension service should be facilitated to use 
group demonstrations and group meetings to pass innovations for effective implementation. 
Therefore, based on the results obtained from the table 4.9, It can be analysed that the p 
values for all the variables were less than 0.05, which showed that there was significant 
relationship with horticultural farms and extension effectiveness. This also concluded that the 
hypothesis is rejected. We then reject the null hypothesis, and conclude that there is an 
association or significance between horticultural farms and extension effectiveness 
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agriculture and accept the alternative hypothesis that there is significant influence. It appears 
that with extension services delivery, access, and method at horticultural farms should be 
efficiently coordinated for any successful accomplishment. 
Similarly, the findings from the key informants are also in line with the above 
assessment;  
“Despite the visits, training and monitoring provided to the some of the horticultural 
farms/farmers post-harvest practices were not effectively carried out due to 
limited/inadequate skills and knowledge from the extension agents. This is peculiar 
with the all the horticultural farms (in-depth interview/Banjuluding Station, 2017). 
4.7.2. Horticultural Farm s/Farmers Perception of Agricultural Extension Effectiveness 
Table 4.10 presented further hypothesis of the chi-square test between agricultural 
extension services and horticultural farms on other methods of delivery, access, and 
availability of the respondents.  
Table 4.10. Horticultural Farmers Perception of Extension services Effectiveness on 
Approaches  
Chi-Square Tests 
 Horticultural Farmers 
Variables No. of 
valid 
Cases 
Pearson 
Chi-
Square 
Value Df Asymptotic 
Significance 
(2-sided) 
Field Meeting 398 0.000 39.853a 10 0.05 
Regularity 398 0.000 52.535a 10 0.05 
Field days 398 0.000 59.037a 10 0.05 
Demonstration 398 0.000 55.585a 10 0.05 
Farmer Training 398 0.000 63.364a 10 0.05 
n= 398; Correlation is significant at the 0.01 level (2-tailed); correlation is significant at the 0.05 level (2-
tailed). a. 0 cells (0.0%) have expected count less than 5 
(Source: Field Survey, 2017) 
 
The results revealed that the tabulated X2 value at 0.05% level of significance were as 
follows: field meeting, regularity, field days, demonstration, and farmer training. On field 
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meetings produced (X2 (10) = 39.853a , p < 0.000), regularity (X2 (10) = 52.53a , p < 0.000), 
field days (X2 (10) = 59.037a , p < 0.000), demonstration  (X2 (10) = 55.585a , p < 0.000), and 
farmer training (X2 (10) = 63.364a,  Since the computed X2 value is less than the tabulated 
0.05 value, then we reject the null hypothesis and hence, conclude that there is significant 
relationship between horticultural farms and agricultural extension services effectiveness of 
the respondents in delivery, access and method of applying services in the study area. Similar 
studies were conducted by (Gwary et al; 2013).   This implied that if extension services were 
efficiently and effectively applied to the farms, this will help minimise post-harvest loss of 
horticultural crop produce.  
Pearson chi-square values shown in table 4.10 were used to show whether there is some 
association on the selected variables with the extension services and post-harvest loss of 
horticultural crop produces. Results in table 4.10 showed that the variables availability of 
AES, extension visit, farm size, age, household size, marital status, experience in farming, 
education, farm group, transportation type, post-harvest technology training and distance to 
market were significantly associated with the horticultural smallholder farmers post-harvest 
losses. The variables age, was significant at 90% significance level; farm size, marital status, 
experience in farming and education were significant at 95% significance level; and 
availability of AES, extension visit, farm group, transportation, post-harvest technology 
training and distance to markets were significant at 99% significance level. These results 
showed that institutional factors top the list of variables that were closely associated with 
post-harvest losses of horticultural crop losses. Since the results obtained from the analysis 
indicated that there was significant level from the variables on extension significance 
influence on post-harvests losses, we can accept that extension services have high 
significance to help improve post-harvest losses of horticultural crop produce if actually there 
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was effective and efficient operation at the horticultural farms, there would be less post-
harvest losses. 
Upon interaction with the officials, the researcher sought to know how these 
technologies were transferred to farmers, especially rural women, were effective in post-
harvest reduction.  
One of the officials responded as follows:   
“The processes involved in technology deployment are cumbersome. There is the 
financial aspect and then maintenance aspect. If they are deployed to rural areas, 
it takes some time for rural farmers to adopt them with different approaches used. 
In some cases, they utterly reject these innovations. However, we have some 
private commercial farmers who come to patronize us and they are doing very 
well with our products in terms processing and storage” (Indepth 
interview/Busunballa Garden, 2017). 
 
Similarly, the findings from the in-depth interview and key informants are also in line 
with the above assessment;  
“Despite the training provided to the Water User Associations in targeted 
horticultural produce by the SWMU coupled with sensitization conducted by 
Department of community Development (DCD), the key irrigation infrastructures 
are rarely maintained. This is peculiar with the main, secondary and tertiary 
canals. Yet water supply is lacking in most of the horticultural farms”. (in-depth 
interview/Banjulunding, 2017). 
In conclusion to these hypotheses: there is no effectiveness of Agricultural extension 
services and reduction in post-harvest losses of horticultural crop produce is accepted. This 
had been proved in the two analysis that showed the relationship of extension service with 
horticultural farms on the availability and effectiveness of the activities carried out to help 
improve post-harvest losses of horticultural crop produce. Similar results have been 
collaborated by the findings of Bindu, S. and Chigusiwa, L. (2013) that with extension 
efficient and effectiveness in the farming community innovation and adoption becomes part 
of the participants involved in the activity. 
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4.8. Discussion of Findings 
Most of the sampled horticultural farmers mean age were 48years with percentage of 92 
of women about two-third of the population. The majority of horticultural farmers about 58% 
did not have formal education even though they had some time being at school but stopped at 
primary level of education with most of them completing only primary school. For policy 
implications, this can mean awareness campaigns to teach and adopt new technology or for 
any other developmental projects can be very demanding as (165:41.46%) minority was 
illiterate. many of the farmers’ mean average farm size was 1.20 hectares while in percentage 
82.58% fall under the category from 18-374 metres of land showing that (326: 82%) did not 
have large areas for cultivation. Despite having high access to extension services in both 
districts, it was still not clear how many farmers were constantly involved in post-harvest 
practice training. As such it was necessary to undertake capacity building projects for the 
extension officers so that they can improve the package they were delivering to farmers 
especially on post-harvest technology. From all the farms, tomato was the most cultivated 
horticultural crop produced both at individual farm level 10% (38) and combined level 22.6% 
(90) while carrot, sweat potatoes, Green Amaranthus, and radish were the least produced at 
individual level farm and at combination of the farms, green amaranthus 1.8% (7) and carrot 
2% (8) were produced the least. 
Among the interviewed horticultural farmers, (374:93%) was dependent on agriculture 
as a source of income and very few got income from non-agriculture related sources. This 
meant that to increase responsiveness to post-harvest technology, creating other sources of 
income was necessary so that farmers can be flexible between agricultural production and 
post-harvest technologies for value addition for increase and food security sources.  
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It was apparent that horticultural production had been going for years, most farmers 
engaged in horticultural production were 26-49 years (54%) and had shown a positive 
response to the involvement in the sector as encouraging.  
The main farming system or method existing in both districts was conventional and 
improved method. The trend among horticultural farmers had improved a bit in 
increase/improved method and but very little changes from conventional despite most people 
perceiving an increase in the frequency of post-harvest technologies. This can be because 
farmers were dependent on advice mostly from the conventional method as a source of 
livelihood; they can only increase their knowledge and skills in little post-harvest 
technologies so as to maintain their livelihood. To support this notion, the results showed that 
farmers have made some changes within the existing farming system itself. The policy 
implication of this is to access extension, extension expertise on post-harvest technologies, 
and provision of post-harvest technology facilities such as processing storage, package 
among others.   
It had been revealed that only (74: 19%) of the horticultural farmers had weekly visits 
with extension agents in all the schemes considered as the highest of contact. At the 
individual schemes, the highest or most times of visit was at Dasilami (72 times) and this is 
yearly visit. The results revealed that the training type given at the various schemes in terms 
of post-harvest training were harvesting, handling, packaging, storage and other (agronomy 
practices). Of all the trainings done, agronomy practices were the highest, while on post-
harvest training combined, just formed few, indicating that less post-harvest technology was 
applied in all the schemes with high concentration on production. This was also supported by 
Acikel et al. (2008), who represented that the most efficient method to stop food related 
epidemics problem or at the very least to decrease it, is by training those working in the food 
industry and repeating this training periodically. On the side of post-harvest technology, only 
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21% were given advice, showing that post-harvest technology and extension operation in this 
area was not given much attention. During key informant interview, it has also been pointed 
out that there was little advice from the agriculture but mainly on production and 
diversification rather than on post-harvest handling techniques. 
Chi square test showed that there was a significant difference between horticultural 
schemes and awareness access to agricultural extension. This implied that horticultural 
schemes awareness to extension agents was significant to have an impact on access to 
agricultural information. Distance from market affects produce loss status negatively and 
significantly at 5 percent probability level in the study area. This then was supported by the 
type of infrastructure and distance to the final markets play a critical role in the distribution 
and marketing of fruits and vegetables (Lenné and Ward, 2010). The longer the distance, the 
longer the time it will take for the produce to get to the market and so, the losses will increase 
because of congestion of the product and build-up of heat (Babalola et al., 2010). 
 Extension visit and awareness affects produce loss status positively but has not been 
significantly reflected in the study area. The positive relationship may indicate that in the 
study area, horticultural farmers who have access extension are low in produce loss but had 
shown significantly on produce losses. Furthermore, post-harvest training also affects 
produce loss status positively but has significant level in the study area. If formal education is 
taken into consideration, these observations affirm the findings by Kereth et al. (2013), that 
indicated both formal educational and post-harvest knowledge gaps which in turn affect 
agricultural activities within the entire food chain, especially post-harvest handling. And 
augmented during the in-depth interview.  
Two hundred and seventy-three (273: 69.3%) had known the existence of the extension 
activities, it has not reflected on their involvement in technology adoption especially post-
harvest technologies as also stated that very few had participated in such activities. In their 
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study, Thamaga-Chitja and Hendriks (2008), however noted that there is insufficient 
appropriate information to smallholder farmers to make better decisions about agricultural 
production, marketing, pest and disease control, organic certification post-harvest practices.  
There was a positive statistically significant relationship observed between farm size 
and post-harvest losses for crop produce. This implied that the larger the farm, the higher the 
likelihood for post-harvest losses which has similar results as reported by Babalola et al. 
(2008). With large size farms, it was observed that more losses occur due to lack of post-
harvest handling skills and facilities. The larger the area put into cultivation, the higher the 
quantity harvested and chances of losses due to poor handling and lack of proper storage 
(Babalola et al., 2010). Martey et al. (2012), however argued that farm size may have indirect 
positive impacts on market participation by enabling farmers to generate production surpluses 
and overcome credit market thus reducing post-harvest losses. 
There were average years of experience in horticultural production in most of the 
schemes and the evidence suggested that there was better knowledge and adoption of post-
harvest handling technology and practices among the farmers. Such a population with 
moderate farming experience requires more frequent fruit and vegetable training and 
agricultural extension services for the farmers to be better equipped in meeting the challenges 
that come with smallholder vegetable farming. However, an inexperienced farming 
community coupled with low formal education levels might be contributory to high post-
harvest losses (Babalola et al., 2010). Similar results were reported by Adewumi et al. 
(2009), for fruits and vegetables and Aidoo et al. (2014), for tomato who stated that farmers 
who are members of cooperatives have less probability of experiencing post-harvest loss.   
Formal educational level has suggested to have an influence on knowledge of post-
harvest handlers, however, it has not shown a very high influence in this case. However, a 
study to assess knowledge of food hygiene of professional food handlers from an institutional 
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catering company which manufactures and distributes meals to the canteens of schools, 
kindergartens and nursing homes by Martins et al. (2012), revealed that the level of 
knowledge among handlers was influenced by their level of formal education.  
It was found out that most of the farmers often need to produce and market their 
produce collectively in order to reduce post-harvest loss and transactional costs to viable 
levels, Hendriks and Lyne (2009), however, contented that farmer groups have their own 
costs and institutional difficulties, which hamper smallholder farmer participation. Collective 
action enables individual poor farmers to attain economies of scale in terms of size of supply 
and scope of produce, post-harvest loss, which will allow them to engage on a level 
negotiation platform (Louw et al., 2008). Similar sentiments were echoed by conventional 
wisdom in literature that farmers who are group members are more likely to be involved in 
value addition practices compared to their individual counter parts (Berem et al., 2010; 
Orinda, 2013). 
This results on distance to the market negatively and significantly influence adoption of 
post-harvest techniques by smallholder horticultural crop produce. These findings are 
consistent with comparable earlier studies which suggest that longer distances negatively 
influence smallholder farmers’ participation in markets and subsequently adoption of 
techniques (Jari & Fraser, 2009; Siziba et al., 2011; Mariano et al., 2012) as well as the 
finding of    Fekadu, and Mekuanent, (2010) and Fisher and Lewin (2014).  
Using basic descriptive statistics showed limitations that the horticultural farmers have 
were many. Farmers are mainly into horticultural gardening, post-harvest handling and 
marketing but they have little or no reliable transport to the markets, the poor road network, 
no/little post-harvest technology as shown from the results. There was little or irregular visit 
of extension services even though they were available and most of which even focus on 
production rather than post-harvest technology. This was also supported by the focus group 
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discussion at different schemes and Jackline et al; (2015) and Bindu, S. and Chigusiwa, L. 
(2013). 
Furthermore, it has also shown many possible solutions, the suggestion by the 
respondents ranging from improved crop husbandry, provision of post-harvest technologies 
and storage facilities to the schemes/ regular extension visits, available market outlets, input 
and accessible, provision of extension officers on post-harvest technologies among others 
also supported by all the focus group discussions. Sinyolo et al. (2014), postulated that 
extension services imply access to new technologies, which help improve agricultural 
production, while agricultural training improves farmer’s skills.   
4.9. Relationship of Theoretical Framework to Research Findings 
In chapter two of this study, the structural function and diffusion was adopted as the 
theoretical frame because of its explanation of societal system sustainability if various parts 
that make up the society perform their functions while diffusion relates to four key elements 
as innovation, communication channels, time and the social system integration of new 
technologies. The theories focus on the relationship of societal functions and integration for 
introduction of technology transfer adoption. Hence, it is not an individual part that working 
in isolation of other parts and hold strongly to the position that what is generated by the 
combination of the whole is greater than the sum total of their individual parts. 
The structural functional theory relates to the significance of the institutions to the 
proper functioning of rural areas and the government institutions. If the government 
responsible for providing services in post-harvest handling, perform their roles, then rural 
farmers (horticultural) will be able to access and acquire agricultural training and therefore, 
be able to boost the quantity of their food production and through post-harvest management. 
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The theory of structural functionalism addresses the impact of social structures on the 
empowerment of horticultural farmers.   
The diffusion theory on the other hand relates to processes taken by which innovations 
are adopted over time or by which innovations are communicated through specific channels 
over time among members of social systems. Thus, the relation between the interpersonal 
communications within social systems over time as relates to the spread of innovation of 
post-harvest practices emphasises that the norms and beliefs of the social system must be 
considered in any diffusion process. Since all potential adopters in a social system do not 
adopt a new product at the same time, adopters can be classified into categories, depending 
on when they adopt the product. For instance, when, how, where and whom the new product 
is introduce by the extension agents to these horticultural farmers. The principle of that 
inform the design and implementation of agricultural extension programmes to acquire post-
harvest handling in the study area.   
Furthermore, the diffusion process relates to consider how farmers think about these 
post-harvest handling. Are they already experimenting and seeking for solutions? What are 
their local approaches, level of knowledge and trusted sources of technical information? 
Being expose to the understanding of the technology from the relevant actors up and down 
the value chain for various actors will help remedy the obstacles for adoption.  
In addition, the agricultural sector, the government through extension services, field 
exhibitions, agricultural shows and credit facilities provisions has a relation to ease farmers 
with farming practices, experiences, adopt, improved skills with the aim of improving post-
harvest practices within rural areas. 
Finally, diffusion theory in this study, relates to extension practice and programme 
design of post-harvest handling management for the overall agricultural and investment 
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policy environment as a critical factor. Agricultural development projects, and small business 
and enterprise development projects in developing countries, work in context of an overall 
policy environment that is uncertain and sometimes contradictory. Thus, a policy that would 
lead to growth in exports could also dampen investment in the agricultural sector with 
consequent impact on post-harvest loss. Investment climate considerations also play an 
important role in mobilising the private sector investments necessary to move a major post-
harvest loss prevention effort. 
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CHAPTER FIVE 
SUMMARY CONCLUSIONS AND RECOMMENDATIONS 
This chapter presents the main conclusions of the study and based on the empirical 
results, the chapter also drew several policy recommendations towards agriculture extension 
services and post-harvest loss reduction. In addition, the last section of this chapter presents 
the suggestions for areas of further or research in the future.  
5.1. Summary 
This research has assessed the role of agricultural extension services and post-harvest 
losses of horticultural crop produce in West Coast Region of The Gambia. Limited 
knowledge about the horticultural post-harvest handling practices among horticultural 
farmers in West African region has been identified as one of the constraints to improve 
agricultural produce, market access and high farm incomes. However, little attention in post-
harvest agricultural extension services and technology has been given to the study of post-
harvest technology in smallholder horticultural crop production in The Gambia prior to this 
study. Despite the extension services in fighting post-harvest losses, not much attention has 
been shown in its effect in The Gambia in horticultural farmers’ post-harvest technology. 
Therefore, there is dire need for the development of good knowledge of agricultural extension 
services on post-harvest technology in the area under study. There is no or little research 
shown on the effectiveness and efficiency of agricultural extension service on post-harvest 
losses of horticultural crop produce among smallholder farmers in Kombo Central and North 
of West Coast Region, The Gambia.  
The aim of the study is to assess agricultural extension services and post-harvest 
technology of horticultural crops produce for small holder farmers in Kombo Central and 
North, West Coast Region of The Gambia. The specific objectives of the study include: the 
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agricultural extension services mode of operation available to smallholder horticultural 
farmers; level of horticultural farmers’ accessibility to agricultural extension information on 
post-harvest technology; the effectiveness of agricultural extension services in minimising 
post-harvest losses,  the limitations of agricultural extension services  and ways by which 
agricultural extension services and post-harvest technology can be improved upon to 
minimise post-harvest losses of horticultural crop produce in Kombo Central and North 
districts of West Coast Region of The Gambia  
Using a sample of 398 horticultural smallholder farmers who were clustered, purposive 
and randomly selected for this study, horticultural farmers data was gathered on socio-
economic characteristics, demography, agronomic practices, knowledge indicators, training 
and post-harvest handling practices. The study used survey research design adopting the 
cross-sectional types and the subjects studied individuals in a particular group, organization 
or community, and for this case, the subject of study is the horticultural farmers and 
agricultural extension services in WCR including some key informants for qualitative data. 
The target population in the study comprise of all the sampled horticultural farmers involved 
in fruits and vegetable farming in Kombo Central and North, Agriculture Extension Agents 
and heads of district agricultural officers in the study area. The study use cluster, purposive 
and random sampling method in order to reach to a conclusion and the data for this study was 
elicited from both primary and secondary sources and the basic instruments designed to 
gather the primary data include the structured interview and key informant interview, while 
secondary data however was collected using official documentation and expert interviews for 
verification. The basic method that guided the use of the existing data includes: good 
knowledge of the data source and the ability to extract the relevant information from the data, 
flexibility to ensure that the research problems can be answered with the help of such existing 
data, and the need to cross-check the validity and reliability of the information obtained. The 
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study used multiple sources of information and relied on both primary and secondary 
(referred as triangulation) to ensure construct validity and reliability of the data collected.  
The interview schedule was divided into 4 sections namely: A, B, C, and D. Section A sought 
and collected demographic data of the respondents. Key informant interviews with 
agricultural extension agents and head officers were conducted to obtain information on 
horticultural crop produces in order to verify and validate the accuracy of some of the 
information supplied by respondent farmers; as well as agricultural extension agents’ 
approaches, constraints, visits, monitoring systems in guiding the farmers on post-harvest 
handling techniques. The key informant or in-depth interviews were organised for the 
agricultural officers, supervisors of extension officers per each session in each horticultural 
scheme.  The data generated in this study were analysed both qualitatively and quantitatively 
in terms of as percentages, frequency distribution tables, t-test, chi-squared correlation test 
and furthermore analysed qualitatively. 
This research found out that horticultural production is on increase not only from the 
study site but throughout the country and considered as one of the main economic activities 
of the population. The mean age of the farmers was 47.79 years, while 91.5% of the farmers 
were female, that more than two-thirds of the sample horticultural farmers were female, and 
majority of the farmers did not have formal education with large household size members. 
Also, it was found out that the mean average source of income of respondents obtained their 
income from farming, yet they did not have large areas for production; and majority of the 
farmers were distant from the market where to sell the produce. The transportation of the 
produce to the market was also another major problem due to poor road conditions and type 
of transport use from the inland to the main road, key informants reviewed that transportation 
of fresh produce was hampered by poor roads in the study area, which are mainly dust roads. 
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Another finding is that, extension operation at the horticultural schemes were available 
to the majority of the schemes and their activities in the area but not at regular base, that is 
monthly visit to most of the schemes and this was supported during the in-depth interviews. 
Those who had been having regular visits were due to easy proximity, access and good road 
conditions to the schemes by the extension agents who were expected to guide and show 
farmers what they are do. The farming methods used at the various schemes however were 
mostly improved method; and of all the trainings done, agronomy practices were the highest 
while post-harvest training were very rare. It was also found out that the schemes and number 
of training conducted, there was not much frequent training and very few farmers had any 
form of post-harvest technology in all the schemes  
Furthermore, it was found out that horticultural farmers’ accessibility to agriculture 
extension information on post-harvest technology is significant to influence post-harvest loss 
reduction. In addition, the results revealed that there is a significant relationship between the 
socio-economic factors to influence post-harvest practices in minimising produce loss after 
harvesting. 
In conclusion, the research also found out that both horticultural farmers and extension 
services encountered numerous difficulties from production to the market, such as irregular 
extension visits, no post-harvest training, high loss of produce, inadequate production input, 
no extension agents’ expertise on post-harvest technology and many other factors identified. 
On the improvement of extension services and post-harvest practices, the research 
revealed that there is the need for improving crop husbandry, provision of post-harvest 
technologies and storage facilities to the schemes, regular extension visits, available market 
outlets, input and accessible, and the provision of extension officers training on post-harvest 
technologies. All these measures were supported by all the focus group discussions 
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5.2. Conclusions  
The following conclusions were drawn from this study: the current horticultural post-
harvest loss management and access to relevant information from the stakeholders and the 
diverse financial status of farmers were not properly considered to curb access to extension 
services and post-harvest practices, in the design, and implementation of a workable 
dissemination and promotion strategy for the proposed technology. 
The study concluded that on the demographic characteristics, most of the horticultural 
farmers were females at an average age of 48 years, and the maximum educational level at 
junior secondary school and the majority have not had any formal education.  
The Majority of the farmers covered by this study relied on farming as their main 
source of income and the further away the distance from the market to the farm, the higher 
they experience post-harvest losses. The study also concluded that the bigger the farm size, 
the higher the loss. This is a finding supported by several other studies reveal as indicated in 
the previous sections. However, in this study many of the farmers had a small hectare of land.  
Furthermore, agricultural extensions services were available to majority of the farmers. 
However, there were no regular/ frequent visits and trainings with the horticultural schemes. 
That has led to the slow improvement especially on post-harvest technology.  
Most schemes also were not trained on post-harvest technologies as shown from the 
results obtained which was also confirmed during the in-depth interviews (key informant) 
discussion.  
We can also conclude that there was less effective and efficient system of extension 
services operation at all the schemes in relation to post-harvest handling as revealed from the 
hypotheses tests.  
In addition, on the side of the extension services, the personnel were not adequately 
equipped with the resources in terms of material, financial, moral, knowledge and skills to 
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support the minimisation of post-harvest losses of horticultural crop produces in the areas 
under study. 
Finally, there were the problems of inadequate and ineffective extension service system 
on post-harvest management. Inaccessibility to available markets, poor roads, less post-
harvest knowledge and skills of both extension and farmers and inadequate available facilities 
for processing and storage were among few revealed at the schemes. 
5.3. Recommendations  
The identified determinants of post-harvest losses in smallholder horticultural crop 
producers provide useful acumens/insights for policy makers, advisers, developers and sellers 
of post-harvest practices. This information can yield extensive products in terms of the 
development of quality post-harvest management and education programmes as well as the 
design of more effective government policies. Due to the variation in socio-economic, 
demographic, knowledge, skills and risk aversion, new technologies and smallholder 
development programmes needed to be tailored to the requirements of a particular group of 
farmers if they are going to be effective. Programmes can only be tailor-made if government 
and development agencies are aware of the production and post-harvest handling challenges 
faced by the farmers, hence the need for continued research and development. Thus, the 
following recommendations are made: 
1. Information on horticultural production and post-harvest handling be readily available 
at the Department of Agriculture and food technology and on the internet through 
various agencies, the challenge of accessibility, mode of training, and dissemination 
to smallholder horticultural farmers that will be addressed through the use of frequent 
extension services, farmer or producer groups, farmer field days and forums for 
information exchange.  
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2. Government and other players in the agricultural sector should plan initiatives to 
educate both extension agents and smallholder farmers on the benefits of proper post-
harvest handling practices as an effective means to curb/limit the negative effects of 
fresh produce post-harvest losses.  
3. The extension services should be provided with adequate mobility and incentives for 
easy access to the farmers at very convenient way by the ministry of agriculture and 
other service providers in the government 
4. Ministry of Agriculture and her partner institutions should collaborate for special 
extension agents to be trained on post-harvest practices and for them to be sent to 
farmers at all levels such as: regional, district, ward and village as most of the 
extension agents have little skills and knowledge on this sector. 
5. Government policy be aimed at training and developing farmer capacities in fresh 
produce production and post-harvest handling is essential to ensure that farmers meet 
the demands of the growing fresh produce market.  
6. Appropriate training of extension officers to ensure that they are well equipped 
specially on specific extension on post-harvest technology which is vital in post-
harvest handling practices and technologies through University of The Gambia and 
Gambia College  
7. The Department of Agriculture and her aligned partners should institute appropriate 
monitoring systems are also crucial in ensuring that frequent extension services are 
provided to the smallholder farmers by both the ministry and extension supervisors as 
well as other related bodies in agricultural development as this will facilitate better 
adoption of post-harvest handling practices and technologies.  
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8. Farmers should be sensitised to use appropriate post-harvest handling practices to 
preserve desirable fresh produce quality characteristics and overall post-harvest loss 
reduction.  
9. To lessen the effects of rapid deterioration as a result of continued respiration and 
delayed precooling, cold storage facilities in the vicinities of the farms are crucial and 
should be provided.  
10. Road improvement projects can also play a crucial role towards post-harvest loss 
reduction in the study areas. The Government and ministry of works and 
communications and infrastructure should embark on road construction and 
rehabilitation of the feeder roads to the main roads of rural settlements.  
11. Government policy with regards to horticultural smallholder farmer support should 
focus on facilitating the farmers to access reliable water supply for production. 
12. Provision of irrigation opportunities should be coupled with farmer education, 
fencing, and other inputs on the water demands to mitigate disease damage and 
critical water demand periods in the production of horticultural crop.  
5.4. Contributions to Knowledge  
The research made a modest contribution to knowledge in many ways to the field of 
study. It has established that high losses of horticultural crop produce are being loss; 
however, the actual information on the causes have not been established by the farmers 
neither the extension agents, as well as not being clearly available to the policy makers in 
order for proper policy formulation by the institutions concern.  
Secondly, the study has generated a lot of information about the nature of extension 
services and post-harvest losses, their effectiveness and challenges which policy formulators 
and other stakeholders in development can build on for a long-desired collaboration between 
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extension units, department of agriculture and line ministries that can help improve an 
efficient linkage with other sectors. This linkage will create an avenue for the provision of 
processing, storage and other post-harvest technologies that can indeed be a prerequisite for 
fulfilling some of the aspirations of the National Development Plan (NDP, 2018- 2021) 
recently developed by the new government and other goals on food insecurity and 
sustainability on the community. 
Furthermore, this work has revealed the inadequacy of extension services and 
horticultural farmers on post-harvest practices at the horticultural farms resulting in high 
post-harvest losses. Most rural dwellers have access to extension agents on production 
practices rather than post-harvest technologies at regular intervals. Thus, they consider high 
quantity of produces as the only food security and better standard of livelihood rather than 
adding value with higher quality of the produces. Appropriate promotion and adoption of 
post-harvest technologies from farms to homes will help improve the safety and quality of 
food and agricultural products. In addition, producers and consumers will benefit from global 
markets and improve their livelihoods and the national economy as a whole. Adoption of 
work will help promote sustainable agriculture and contribute to meeting national and 
international environmental and social development objectives. 
Many multiple cause characteristics of the post-harvest loss problem that makes it 
difficult to deduce general principles to inform post-harvest loss prevention programmes, 
nevertheless, this research provide/suggest broad-based principles that will be beneficial to 
donors, governments, and the many non-state actors in the agricultural sector. 
The research also serves as a resource for trainers preparing and conducting courses to 
assist those in the fresh produce industry by identifying and implementing appropriate 
measures to minimize hazards of post-harvest loss and maintain market quality through 
extension services. This will enhance further adoption of appropriate and promote 
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environmental sustainability and socially acceptable practices. Furthermore, the research will 
help reducing post-harvest losses in horticultural farms by adopting  current knowledge to 
improve the handling systems (especially packaging and cold chain maintenance) of 
horticultural perishables and assure their quality and safety; Overcoming the socio-economic 
constraints, such as inadequacies of infrastructure, poor marketing systems, and weak 
research and development capacity; and encouraging consolidation and vertical integration 
among producers and marketers of horticultural crops. 
Finally, this work supports a theoretical argument that supports the assumptions of the 
diffusion perspective that process by which innovations are adopted over time or by which 
innovations are communicated through specific channels over time among the members of a 
society. The study promotes effective and efficient extension system on post-harvest practices 
and calls for participation as well as the adoption of new innovation for good success and 
sustainability. It also disagrees or refutes that the existing assumptions of some scholars that 
rural people are not innovative worthy, lack initiatives and adoptive to new technologies, 
invest or organise themselves to tackle their development aspirations and therefore will 
remain in poverty and food insecure.   Thus, with adequate, efficient and effective innovation, 
communication channel and adaptive systems, they can organise, initiate and better 
themselves to solve their development aspirations for sustainability with friendly 
environment. 
5.5. Recommendations for Further study  
A comprehensive study on the state of agricultural extension and training especially 
post-harvest technologies and their efficiency as well as comparative studies between regions, 
districts, ward, and villages or even similar communities could be important when advising 
policy-makers on the approach they can follow in developing rural agricultural livelihoods. 
131 
 
Further research should consider the impact of post-harvest losses on rural livelihoods. A 
comparative analysis should be done to find out if any differences exist in the food security, 
nutritional status and income gains from farmers with high post-harvest losses in comparison 
to those with low post-harvest losses. Seasonal variations in post-harvest losses also need to 
be given attention.  
Comprehensive data on post-harvest losses need to be gathered from different 
communities in different regions, districts, ward and villages to have a post-harvest loss map 
which can be applied to target assistance for the farmers who are more vulnerable to post-
harvest losses. Such data is also crucial for tailor-made training programmes since a ‘one size 
fits all’ programme does not apply.  
Research on the development of a training programme for horticultural smallholder 
farmers is also indeed necessary. Such programmes should put emphasis on the economic 
benefits and incentives of post-harvest loss reduction because it is of great importance. 
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APPENDIX A 
LETTER OF INTRODUCTION 
Dear Sir, 
I am a Doctorate student at Benue State University, Nigeria. I am hereby requesting 
information about Agricultural Extension Services and Post-Harvest Losses of Horticultural 
Crop Produce in West Coast Region of The Gambia. I am studying agriculture Extension and 
Rural Sociology and doing my research on agriculture extension and post-harvest loss of 
horticultural crop produce. I am here to seek your participation in fulfilling the project. 
Agricultural extension services have a crucial role in all developmental aspects and 
post-harvest is one of those areas affecting our food security. However, very little empirical 
evidence is available about the state of The Gambia extension services and post-harvest 
losses of horticultural crops.  
This `research project will assist; in trying to gain a better understanding of what 
Gambians’ extension services and post-harvest loss status., and what strategy to take in 
reducing losses of these produces. This research is critically important and will contribute to 
the agricultural development set up in The Gambia.  
Your participation is needed and greatly appreciated. By answering this questionnaire, 
you will be contributing towards a better understanding of vital intervention in the field of 
agriculture and livelihood development. Please be reassured that all information provided will 
be treated in the strictest confidentiality.  
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APPENDIX B 
STRUCTURED INTERVIEW  
                                                                 
INTRODUCTION 
I am a Doctorate student, Centre for Food Technology and Research, Department of 
Sociology, Benue State University, Makurdi, Nigeria. I am currently undertaking a research 
study on Agriculture Extension Services and Post-Harvest Losses of Horticultural Crop 
Produce on Food Security in West Coast Region, The Gambia as part of my course work. The 
question is meant to collect data on the above subject. You have been selected to provide the 
information for academic purposes for the researcher only and no commercial whatsoever. 
The information and responses obtained will be treated with utmost confidentiality and your 
name shall not be mentioned anywhere in the report. Your assistance will be highly 
appreciated   
General Information 
Region………………….. ........................................................................................................... 
District ……………….................................................................................................................  
Village /Town …………………….............................................................................................. 
Name of Vegetable Farm/Organisation........................................................................................  
Name of Respondent (Optional)..................................................………………........................ 
Date ……………………............................................................................................................. 
 
STRICTLY CONFIDENTIAL 
A. Horticultural Farmers characteristics 
No. Farmer Code 
1. Gender of Farmer Female 1  
  Male 2  
No. Marital status  Code  
2. What is the Farmer’s marital status Single 1  
  Married 2  
  Divorce 3  
  Widowed 4  
 
 
Question No.... 
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 Code 
No. Experience  
3.  What is the age of the farmer in years?  
4.  How many years have you been farming Horticultural crops?   
5.  What is your household size?   
 
No.  Educational background  Code  
6. What is your formal education level None 1  
 Primary 2  
Secondary 3  
Tertiary 4  
University 5  
 
No. Occupation  Code  
7. What is your main occupation? Farming 1  
 Regular salaried job 2  
Temporary 3  
Unemployed 4  
Self employed 5  
Retired 6  
 
No. Source of Income Code  
8. What is your main source of farmer’s income?  Farming 1  
  Social grant 2  
  Pension 3  
  Remittances 4  
  Salary/wages 5  
  Others 
(Specify) 
6  
 
No. Farmer Group  Code  
9. Are you a member of any farmers group?  Yes 1  
  No 2  
 
No. Farm size No of 
beds/plot 
Dimension of plots 
10 How many beds do you have?    
 
No. Farm owning Code 
11. Do you own the farm?  Family  Individual Group 
    
 
No. Farming Status  Code  
12. Are you farming full time or part time?  Full time 1  
 Part time 2  
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14. Which fruits or vegetables do you grow? Thick any that applies to you?  
Fruits/Vegetables  Thick  Fruits/Vegetables  Thick Fruits/Vegetables  Thick 
1. Carrot   6. Cabbage   11. Egg plant  
2. Tomato  7. Sweet potatoes  12. Cucumber   
3. Onion   8. Pepper  13. Radish  
4. Okra  9. Green   14. Sorrel  
5. Lettuce  10. Green Beans   15. Others  
 
No. Use of fruits/vegetables production  Code  
15. What is the main reason for growing these fruits/ 
vegetables?   
Sell  1  
 Consumption 2  
 Both 3  
16. How much was your income per year? Below D5,000 1  
  D5,000 – 10,000 2  
 D11,000 – 15,000 2  
 Above D15,000 4  
  
No. Place of supply  Code  
17. When you have surplus, who do you supply?  Local market 1  
 Agribusiness hub 2  
 Agents / Hawkers  3  
B. Agricultural Extension Services Available to Horticultural Farms 
 Training Information 
No. Post-harvest fruits/Vegetable training Code 
18. Have you ever attended any training on post-harvest technology? Yes 1  
 No 2  
 
 
19. If yes, tick the training(s) that you have ever attended 
Training Thick Training Thick Training Thick 
1. 
Harvesting  
 4. Transportation  7. Processing   
2. Handling  5. Sorting  8. Labelling  
3. Packaging  6. Storage  9. Others  
 
No.  Code 
20. How often do you attend such training in the 
last 5yrs?  
1 2 3 4 
 wkly Mthly yrly Others 
(specify) 
 
 
No.  Code 
21. Who provided the training you attended?  Dept. of Agric 1  
 NGO 2  
Farmer organisation 3  
Others 4  
Post-Harvest Information 
151 
 
No. Post-Harvest Information  Code  
22. What time do you harvest your crops?  Morning  1  
 Afternoon 2  
 Evening 3  
 
No. Packaging materials  Code  
23. What packaging do you use to pack the vegetables?  Crates 1  
 Sacks 2  
Basket  3  
Plastic pan 4  
Carton boxes 5  
Others(specify) 6  
 
  Code 
No. Transport period A1 B2 C3 D4 E5 
24. How long do you keep the produce 
before transporting 
A day 2 days 3 days 4 days More than 
4 days 
 
 
No. Distance for transportation  
25. What is the distance of the market from the farm in km?   
  Code 
No. Type of Transport  A1 B2 C3 D4 E5 
26. What type of transport do you use 
to transport your produce? 
Horse cart Head pan Trucks Cars Others 
 
 
  Code 
No. Transport ownership A1 B2 C3 D4 E5 
27. Which transport do you use to 
transport your produce? 
Owned Hired Government Public Others 
 
No. Transport System   Code 
28. Do you use any cooling system during transportation?  Yes 1  
 No 2  
 
No. Storage of harvested product  Code 
29. Do you store the harvested fruits/vegetables in a fridge before 
transporting to the supplied organisations?  
Yes 1  
 No 2  
 
 
 
No. Excess product Code 
30. Do you usually have excess produce?   Yes 1  
 No 2  
 
31. After harvesting the fruits/vegetables, indicate the storage structure for each category in 
the table below. 
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    Storage facility  
 
Produce 
1. Home 
ambient Cool 
Environment 
2. Cool storage  3. Farm store Refrigerator Others 
A. Fresh produce      
B. After sales       
 
No. Loss of produce Code 
32. Do you experience any loss of your produce during or after 
harvest?   
Yes 1  
 No 2  
 
No Quantity loss kg 
33 If yes in question 27, how much loss of produce in kilogram  Quantity loss [in kilos] 
I Carrot   
II Tomato  
III Onion   
IV Okra  
V Lettuce  
VI Cabbage   
VII Sweet potatoes  
VIII Pepper  
IX Green   
X Green Beans   
XI Egg plant  
XII Cucumber   
XIII Radish  
XIV Sorrel  
XI Others  
 
 
No. Availability of processing plant Code 
34 Are you aware of any processing plant in the region  Yes 1  
 No 2  
Don’t know 3  
 
  Code 
No. Other processing means Yes 
35. Is there any other means of processing/preservation of your excess products? No 
 
  Code 
No. Other processing means  
36. If yes in question 30 what means or preservation or processing is 
available? 
 
 
 
 
 
No. Cause of 
post-harvest 
Code 
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losses 
37. What could 
be the cause 
for post-
harvest 
losses on 
the crops 
being lost? 
A1 Rotting 
(Microbiological) 
B2 Pest 
and 
diseases 
C3  
Under / 
Over 
Maturity 
D4 
Mechanical 
damages 
E5 
Other(specify) 
 
 
No.  Code 
38. Did you pay for the training?  Yes 1  
 No 2  
C. Agricultural Extension Services message delivery to horticultural farmers 
Agricultural extension services  
No.  Code 
39. Are agricultural extension services available to your 
area?  
Yes 1  
 No 2  
 
No.  Code 
40. If agricultural extension services are available, how 
frequently do you receive such extension services?  
None 1  
  Daily 2  
 Weekly 3  
Monthly 4  
Yearly 5  
Others 6  
 
41. How many times of visits do you receive extension agents at your farm? (thick only 
one) 
Farms Daily Weekly Monthly Yearly None Others 
Dasilami        
Marakessa Vegetable Garden       
Lamin Women Garden       
Banjulunding       
Busumballa (Young farmers)       
Sukuta       
 
42. What form of farming method does extension service 
advice to you? 
 Code  
 Conventional 1  
 Improved 2  
 
   Code  
43. On which area the extension education 
was given? 
Harvesting 1  
 Crop diversification 2  
Transportation 3  
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Marketing 4  
Storage 5  
Processing 6  
Other (Specify) 
 
7  
 
D. Effectiveness of Agricultural Extension Service in Minimising Post-Harvest Losses 
44.what approach (es) extension services used for training? 
No. Approaches Code 
A Field meeting 1 
B Regularity visit 2 
C Field days 3 
D Demonstration  4 
E Individual Farmer Training 5 
F More than one above 6 
E: Challenges of Farmers in Horticultural productions and Post-Harvest Losses 
46. What other problems are you encountering in the area of extension services? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
F. Suggestions of Possible Solutions Horticultural Productions and Post-Harvest Losses 
47. What do you think could be the way forward? 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
Thank you! 
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APPENDIX C 
IN-DEPTH INTERVIEW GUIDE FOR FARMERS 
      FOCUS GROUP DISCUSSION        
Introduction 
I am a Doctorate student of Rural Sociology and Agricultural Extension at Benue State 
University, Faculty of Social Sciences, Department of Sociology, Centre for Technology and 
Research, Makurdi, Nigeria and currently undertaking a research study on Agricultural 
Extension Services and Post-Harvest Losses of Horticultural crop produce on Food Security 
in West Coast Region of The Gambia as part of my course work. To achieve this, you have 
been selected to provide me with the information on the same. The information given will be 
purely for academic purposes and your name shall not be mentioned anywhere in the report. 
Thank you for your corporation.  
Location___________________ Name of Moderator_________________ 
Date of Interview_________________ Attendees_________________ 
INTERVIEW GUIDE FOR FOCUS GROUP DISCUSSION 
 
1. What are the horticultural crops produce in this garden? 
2. Which crop do you normally have a largest produce? 
3. What do you use the produce of your harvest for? 
4. What quantity do you usually produce?  
5. Do you sell all your produces? Yes/No 
6. Do you have surplus after production? Yes/No 
7. After sales what do you do with the remaining/surplus? 
8. How much can you estimate that get wasted or lost in kilos? 
9. Do you get /seek any advice from anywhere how to manage the left over? Yes/No 
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10. From where you get this/these advice 
11. How many times/often do you meet/get these advices? 
12. What advice or information do they give you? 
13. Does this advice/training benefit you in the preservation of your surplus? Yes/No 
14. What problems do you face in the adoption of these training? 
15. What do you think we can do to prevent these problems in our horticultural produce? 
Thank you for your attention 
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APPENDIX D 
Figure 1 Map of The Gambia showing West Coast Region and the study site (A. Kombo 
Central and B. Kombo North) (GBOS, 2013) 
 
B 
A 
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APPENDIX E 
FREQUENCY TABLE 
Region 
 Frequency Percent Valid Percent Cumulative Percent 
Valid West Coast Region 398 100.0 100.0 100.0 
 
District 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Kombo Central 144 36.2 36.2 36.2 
Kombo North 254 63.8 63.8 100.0 
Total 398 100.0 100.0  
 
Village 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Banjulunding 41 10.3 10.3 10.3 
Busumbala 38 9.5 9.5 19.8 
Dasilami 139 34.9 34.9 54.8 
Lamin 60 15.1 15.1 69.8 
Marakissa 83 20.9 20.9 90.7 
Sukuta 37 9.3 9.3 100.0 
Total 398 100.0 100.0  
 
Vegetable Farm/Organisation 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Dasilami 139 34.9 34.9 34.9 
Marakessa Vegetable Garden 83 20.9 20.9 55.8 
Lamin 60 15.1 15.1 70.9 
Banjulunding Vegetable 
Garden 
41 10.3 10.3 81.2 
Young Farmer's Club 38 9.5 9.5 90.7 
Sukuta 37 9.3 9.3 100.0 
Total 398 100.0 100.0  
 
Gender 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Female 364 91.5 91.5 91.5 
Male 34 8.5 8.5 100.0 
Total 398 100.0 100.0  
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Marital Status 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Single 47 11.8 11.8 11.8 
Married 296 74.4 74.4 86.2 
Divorce 4 1.0 1.0 87.2 
Widow 51 12.8 12.8 100.0 
Total 398 100.0 100.0  
 
Age of the farmer 
 Frequency Percent Valid Percent Cumulative Percent 
Valid 14 -25 years 64 16.1 16.1 16.1 
26 -35 years 82 20.6 20.6 36.7 
36 -45 years 101 25.4 25.4 62.1 
46 -55 years 80 20.1 20.1 82.2 
56 -65 years 52 13.1 13.1 95.2 
66 - 75 years 11 2.8 2.8 98.0 
76 -85 years 8 2.0 2.0 100.0 
Total 398 100.0 100.0  
 
Educational Background/Attainment 
 Frequency Percent Valid Percent Cumulative Percent 
Valid None 231 58.0 58.0 58.0 
Primary 42 10.6 10.6 68.6 
Secondary 84 21.1 21.1 89.7 
Tertiary 6 1.5 1.5 91.2 
University 3 .8 .8 92.0 
Arabic 32 8.0 8.0 100.0 
Total 398 100.0 100.0  
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Occupation 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Farming 338 84.9 84.9 84.9 
Regular Salary Job 5 1.3 1.3 86.2 
Temporary 29 7.3 7.3 93.5 
Unemployed 1 .3 .3 93.7 
Self-Employed 22 5.5 5.5 99.2 
Retired 3 .8 .8 100.0 
Total 398 100.0 100.0  
 
Source of Income 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Farming 370 93.0 93.0 93.0 
Social Grant 10 2.5 2.5 95.5 
Pension 1 .3 .3 95.7 
Remittances 1 .3 .3 96.0 
Salary/Wages 8 2.0 2.0 98.0 
Others (Specify0 8 2.0 2.0 100.0 
Total 398 100.0 100.0  
 
Household Size 
 Frequency Percent Valid Percent Cumulative Percent 
Valid 1- 10 persons 225 56.5 56.5 56.5 
11 - 20 persons 132 33.2 33.2 89.7 
21 - 30 persons 33 8.3 8.3 98.0 
31 - 40 persons 8 2.0 2.0 100.0 
Total 398 100.0 100.0  
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Years in horticultural farm 
 Frequency Percent Valid Percent Cumulative Percent 
Valid 1 - 10 years 228 57.3 57.3 57.3 
11 - 20 years 113 28.4 28.4 85.7 
20 - 30 years 42 10.6 10.6 96.2 
31 - 40 years 15 3.8 3.8 100.0 
Total 398 100.0 100.0  
 
Farming Method 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Conventional 178 44.7 44.7 44.7 
Improved 220 55.3 55.3 100.0 
Total 398 100.0 100.0  
 
Income Per Year 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Below 5,000 358 89.9 89.9 89.9 
5,001 - 10,000 20 5.0 5.0 95.0 
11,001 - 15,000 10 2.5 2.5 97.5 
Above 15,000 10 2.5 2.5 100.0 
Total 398 100.0 100.0  
 
Time of Harvest 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Morning 129 32.4 32.4 32.4 
Afternoon 15 3.8 3.8 36.2 
Evening 207 52.0 52.0 88.2 
At leats two/all of the above 47 11.8 11.8 100.0 
Total 398 100.0 100.0  
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Place of Supply 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Local Market 113 28.4 28.4 28.4 
Agribusiness Hub 2 .5 .5 28.9 
Agents/hawkers 216 54.3 54.3 83.2 
At least two/three of the above 67 16.8 16.8 100.0 
Total 398 100.0 100.0  
 
Use of Horticultural Crop 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Sell 101 25.4 25.4 25.4 
Consumption 6 1.5 1.5 26.9 
Both 291 73.1 73.1 100.0 
Total 398 100.0 100.0  
 
Packaging Materials 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Crates 7 1.8 1.8 1.8 
Sacks 38 9.5 9.5 11.3 
Basket 14 3.5 3.5 14.8 
Plastic Pan 241 60.6 60.6 75.4 
Atleast two or more of the 
materials above 
98 24.6 24.6 100.0 
Total 398 100.0 100.0  
 
Transport Period 
 Frequency Percent Valid Percent Cumulative Percent 
Valid A day 386 97.0 97.0 97.0 
2 days 5 1.3 1.3 98.2 
3 days 1 .3 .3 98.5 
4 days 3 .8 .8 99.2 
More than 4 days 3 .8 .8 100.0 
Total 398 100.0 100.0  
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Transportation Distance 
 Frequency Percent Valid Percent Cumulative Percent 
Valid 1 13 3.3 3.3 3.3 
2 41 10.3 10.3 13.6 
3 12 3.0 3.0 16.6 
6 4 1.0 1.0 17.6 
7 89 22.4 22.4 39.9 
8 12 3.0 3.0 43.0 
9 5 1.3 1.3 44.2 
10 156 39.2 39.2 83.4 
15 20 5.0 5.0 88.4 
17 46 11.6 11.6 100.0 
Total 398 100.0 100.0  
 
Type of Transport 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Horse Cart 32 8.0 8.0 8.0 
Head Pan 69 17.3 17.3 25.4 
Cars 291 73.1 73.1 98.5 
Others (Specify) 6 1.5 1.5 100.0 
Total 398 100.0 100.0  
 
Transport Ownership 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Owned 15 3.8 3.8 3.8 
Hired 30 7.5 7.5 11.3 
Public 350 87.9 87.9 99.2 
Others (Specify) 3 .8 .8 100.0 
Total 398 100.0 100.0  
 
 
Transport System 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 11 2.8 2.8 2.8 
No 387 97.2 97.2 100.0 
Total 398 100.0 100.0  
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Storage of Harvest Product 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 12 3.0 3.0 3.0 
No 386 97.0 97.0 100.0 
Total 398 100.0 100.0  
 
Excess Product 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 243 61.1 61.1 61.1 
No 155 38.9 38.9 100.0 
Total 398 100.0 100.0  
 
Storage of Fresh produce 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Home Ambient Cool 
Environment 359 90.2 90.2 90.2 
Cool Storage 5 1.3 1.3 91.5 
Farm Store 21 5.3 5.3 96.7 
Others (Specify) 13 3.3 3.3 100.0 
Total 398 100.0 100.0  
 
 
 
Storage After Sales 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Home Ambient Cool 
Environment 342 85.9 85.9 85.9 
Cool Storage 14 3.5 3.5 89.4 
Farm Store 2 .5 .5 89.9 
others (Specify) 40 10.1 10.1 100.0 
Total 398 100.0 100.0  
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Loss of Produce 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 285 71.6 71.6 71.6 
No 113 28.4 28.4 100.0 
Total 398 100.0 100.0  
 
Quantity Loss Kilo 
 Frequency Percent Valid Percent Cumulative Percent 
Valid 0 - 10 kg 141 35.4 35.4 35.4 
11 - 20 kg 78 19.6 19.6 55.0 
21 - 30 kg 48 12.1 12.1 67.1 
31 - 40 kg 30 7.5 7.5 74.6 
41 - 50 kg 40 10.1 10.1 84.7 
51 - 60 kg 20 5.0 5.0 89.7 
61 Above 41 10.3 10.3 100.0 
Total 398 100.0 100.0  
 
 
Availability of processing Plant 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 16 4.0 4.0 4.0 
No 295 74.1 74.1 78.1 
Don't Know 87 21.9 21.9 100.0 
Total 398 100.0 100.0  
 
 
Other Processing Plant 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 31 7.8 7.8 7.8 
No 367 92.2 92.2 100.0 
Total 398 100.0 100.0  
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Other processing Means 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid None 392 98.5 98.5 98.5 
Pepper paste 1 .3 .3 98.7 
Slice and drying 1 .3 .3 99.0 
Tomato paste 1 .3 .3 99.2 
Tomato paste and jam 1 .3 .3 99.5 
Tomato processing technology 
1 .3 .3 99.7 
Tomato jam 1 .3 .3 100.0 
Total 398 100.0 100.0  
 
Cause of Post-Harvest Losses 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Rotting (Microbilogical) 56 14.1 14.1 14.1 
Pest and Disease 110 27.6 27.6 41.7 
Under/Over Maturity 59 14.8 14.8 56.5 
Mechanical 56 14.1 14.1 70.6 
At least two or more of the 
above 117 29.4 29.4 100.0 
Total 398 100.0 100.0  
 
 
 
 
Number of training 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Weekly 4 1.0 1.0 1.0 
Monthly 1 .3 .3 1.3 
Yearly 4 1.0 1.0 2.3 
Others (During taiwanese time) 
21 5.3 5.3 7.5 
None 368 92.5 92.5 100.0 
Total 398 100.0 100.0  
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Training Provider 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Department of 
Agriculture 
25 6.3 6.3 6.3 
Non-Governmental 
Organisations 
5 1.3 1.3 7.5 
Farmer Organisation 2 .5 .5 8.0 
Others (Individual) 1 .3 .3 8.3 
None 365 91.7 91.7 100.0 
Total 398 100.0 100.0  
 
Training Payment 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 2 .5 .5 .5 
No 396 99.5 99.5 100.0 
Total 398 100.0 100.0  
 
Availability of Agricultural extension Services 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Yes 276 69.3 69.3 69.3 
No 122 30.7 30.7 100.0 
Total 398 100.0 100.0  
 
 
Times of AES Visit 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Daily 54 13.6 13.6 13.6 
Weekly 125 31.4 31.4 45.0 
Monthly 52 13.1 13.1 58.0 
Yearly 106 26.6 26.6 84.7 
Others (None of the above) 61 15.3 15.3 100.0 
Total 398 100.0 100.0  
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Times of Visit to Farm 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Daily 74 18.6 18.6 18.6 
Monthly 289 72.6 72.6 91.2 
Yearly 35 8.8 8.8 100.0 
Total 398 100.0 100.0  
 
Extension education/Advice Area 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Crop Husbandry 91 22.9 22.9 22.9 
Crop Diversification 11 2.8 2.8 25.6 
Animal Husbandry 36 9.0 9.0 34.7 
Marketing 7 1.8 1.8 36.4 
Irrigation development 1 .3 .3 36.7 
Post-Harvest technology 21 5.3 5.3 42.0 
Others (Engineering) 231 58.0 58.0 100.0 
Total 398 100.0 100.0  
 
 
Field Meeting 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Not Effective 
223 56.0 56.0 56.0 
Effective 48 12.1 12.1 68.1 
Very Effective 
127 31.9 31.9 100.0 
Total 398 100.0 100.0  
 
Regularity 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Not Effective 
221 55.5 55.5 55.5 
Effective 65 16.3 16.3 71.9 
Very Effective 
112 28.1 28.1 100.0 
Total 398 100.0 100.0  
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Field Days 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Not Effective 
205 51.5 51.5 51.5 
Effective 48 12.1 12.1 63.6 
Very Effective 
145 36.4 36.4 100.0 
Total 398 100.0 100.0  
 
Demonstrations 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Not Effective 
219 55.0 55.0 55.0 
Effective 67 16.8 16.8 71.9 
Very Effective 
112 28.1 28.1 100.0 
Total 398 100.0 100.0  
 
Farmer Training 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Not Effective 
204 51.3 51.3 51.3 
Effective 63 15.8 15.8 67.1 
Very Effective 
131 32.9 32.9 100.0 
Total 398 100.0 100.0  
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Problems of Horticultural farmers on AES  
 Frequency Percent Valid Percent C/ Percent 
Valid Irregular extension visits 30 7.5 38.5 38.5 
No post harvest training 5 1.3 6.4 44.9 
High losses of produce 1 .3 1.3 46.2 
Inadequate production input 4 1.0 5.1 51.3 
No extension officer’s 
expertise on post harvest 
technologies 
3 .8 3.8 55.1 
Two/more of the above 
identified problems 35 8.8 44.9 100.0 
Total 78 19.6 100.0  
Missing 0 320 80.4   
Total 398 100.0   
Way Forward 
 Frequency Percent Valid Percent C/Percent 
Valid Improvement on crop 
husbandry 5 1.3 1.8 1.8 
Provision of post harvest 
technologies to the schemes 34 8.5 12.1 13.9 
Provision of storage facilities 
within the schemes 2 .5 .7 14.6 
Regular visit by extension 
officers in the schemes 43 10.8 15.3 29.9 
Provision of available ready 
market outlet within the reach 
of the producers 
11 2.8 3.9 33.8 
Provide production inputs and 
accessible to the producers 
40 10.1 14.2 48.0 
Provide extension agent on 
post harvest technologies 10 2.5 3.6 51.6 
Two or more of the above 
identified solutions 136 34.2 48.4 100.0 
Total 281 70.6 100.0  
Missing 0 116 29.1   
System 1 .3   
Total 117 29.4   
Total 398 100.0   
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APPENDIX D 
CROSS TABULATION CHI-SQUARE CORRELATION 
Loss of Quantity by socio-economic Variables 
 
Case Processing Summary 
 
Cases 
Valid Missing Total 
N Percent N Percent N Percent 
Loss of Produce * Gender 398 100.0% 0 0.0% 398 100.0% 
Loss of Produce * Marital 
Status 
398 100.0% 0 0.0% 398 100.0% 
Loss of Produce * Age of 
the farmer 
398 100.0% 0 0.0% 398 100.0% 
Loss of Produce * Years 
in horticultural farm 
398 100.0% 0 0.0% 398 100.0% 
Loss of Produce * 
Household Size 
398 100.0% 0 0.0% 398 100.0% 
Loss of Produce * 
Educational Background 
398 100.0% 0 0.0% 398 100.0% 
Loss of Produce * 
Occupation 
398 100.0% 0 0.0% 398 100.0% 
Loss of Produce * Income 
Per Year 
398 100.0% 0 0.0% 398 100.0% 
Quantity Loss Kilo * 
Gender 
398 100.0% 0 0.0% 398 100.0% 
Quantity Loss Kilo * 
Marital Status 
398 100.0% 0 0.0% 398 100.0% 
Quantity Loss Kilo * Age 
of the farmer 
398 100.0% 0 0.0% 398 100.0% 
Quantity Loss Kilo * 
Years in horticultrual farm 
398 100.0% 0 0.0% 398 100.0% 
Quantity Loss Kilo * 
Household Size 
398 100.0% 0 0.0% 398 100.0% 
Quantity Loss Kilo * 
Educational Background 
398 100.0% 0 0.0% 398 100.0% 
Quantity Loss Kilo * 
Occupation 
398 100.0% 0 0.0% 398 100.0% 
Quantity Loss Kilo * 
Income Per Year 
398 100.0% 0 0.0% 398 100.0% 
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Loss of Produce * Gender 
Chi-Square Tests 
 Value Df 
Asymptotic 
Significance (2-
sided) 
Exact Sig. (2-
sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square 2.989a 1 .084   
Continuity Correctionb 2.341 1 .126   
Likelihood Ratio 2.800 1 .094   
Fisher's Exact Test    .110 .066 
Linear-by-Linear Association 2.981 1 .084   
N of Valid Cases 398     
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 9.65. 
b. Computed only for a 2x2 table 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R .087 .055 1.731 .084c 
Ordinal by Ordinal Spearman Correlation .087 .055 1.731 .084c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
 
Loss of Produce * Marital Status 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 8.789a 3 .032 
Likelihood Ratio 10.630 3 .014 
Linear-by-Linear Association 7.772 1 .005 
N of Valid Cases 398   
a. 2 cells (25.0%) have expected count less than 5. The minimum expected 
count is 1.14. 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.140 .043 -2.812 .005c 
Ordinal by Ordinal Spearman Correlation -.135 .046 -2.706 .007c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
Loss of Produce * Age of the farmer 
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Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 24.327a 6 .000 
Likelihood Ratio 23.727 6 .001 
Linear-by-Linear Association 9.278 1 .002 
N of Valid Cases 398   
a. 2 cells (14.3%) have expected count less than 5. The minimum expected 
count is 2.27. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.153 .054 -3.078 .002c 
Ordinal by Ordinal Spearman Correlation -.179 .052 -3.614 .000c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
 
 
Loss of Produce * Years in horticultural farm 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 3.916a 3 .271 
Likelihood Ratio 4.204 3 .240 
Linear-by-Linear Association .595 1 .441 
N of Valid Cases 398   
a. 1 cells (12.5%) have expected count less than 5. The minimum expected 
count is 4.26. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.039 .048 -.771 .441c 
Ordinal by Ordinal Spearman Correlation -.025 .049 -.494 .621c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Loss of Produce * Household Size 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 3.504a 3 .320 
Likelihood Ratio 3.615 3 .306 
Linear-by-Linear Association .025 1 .876 
N of Valid Cases 398   
a. 1 cells (12.5%) have expected count less than 5. The minimum expected 
count is 2.27. 
 
 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.008 .048 -.156 .876c 
Ordinal by Ordinal Spearman Correlation .011 .049 .228 .820c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
 
Loss of Produce * Educational Background 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 15.402a 5 .009 
Likelihood Ratio 15.720 5 .008 
Linear-by-Linear Association 5.878 1 .015 
N of Valid Cases 398   
a. 4 cells (33.3%) have expected count less than 5. The minimum expected 
count is .85. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R .122 .052 2.439 .015c 
Ordinal by Ordinal Spearman Correlation .138 .051 2.763 .006c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Loss of Produce * Occupation 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 16.901a 5 .005 
Likelihood Ratio 17.205 5 .004 
Linear-by-Linear Association 11.023 1 .001 
N of Valid Cases 398   
a. 6 cells (50.0%) have expected count less than 5. The minimum expected 
count is .28. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R .167 .055 3.363 .001c 
Ordinal by Ordinal Spearman Correlation .160 .055 3.233 .001c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
 
Loss of Produce * Income Per Year 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 3.008a 3 .390 
Likelihood Ratio 3.286 3 .350 
Linear-by-Linear Association .294 1 .587 
N of Valid Cases 398   
a. 2 cells (25.0%) have expected count less than 5. The minimum expected 
count is 2.84. 
 
 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.027 .044 -.542 .588c 
Ordinal by Ordinal Spearman Correlation .007 .050 .144 .885c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Quantity Loss Kilo * Gender 
Chi-Square Tests 
 Value Df 
Asymptotic Significance (2-
sided) 
Pearson Chi-Square 6.111a 6 .411 
Likelihood Ratio 9.506 6 .147 
Linear-by-Linear Association 4.332 1 .037 
N of Valid Cases 398   
a. 5 cells (35.7%) have expected count less than 5. The minimum expected 
count is 1.71. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.104 .040 -2.090 .037c 
Ordinal by Ordinal Spearman Correlation -.101 .045 -2.030 .043c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
 
Quantity Loss Kilo * Marital Status 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 48.152a 18 .000 
Likelihood Ratio 51.274 18 .000 
Linear-by-Linear Association 26.936 1 .000 
N of Valid Cases 398   
a. 13 cells (46.4%) have expected count less than 5. The minimum 
expected count is .20. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R .260 .050 5.369 .000c 
Ordinal by Ordinal Spearman Correlation .244 .047 5.004 .000c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Quantity Loss Kilo * Age of the farmer 
Chi-Square Tests 
 Value Df 
Asymptotic Significance (2-
sided) 
Pearson Chi-Square 73.975a 36 .000 
Likelihood Ratio 81.147 36 .000 
Linear-by-Linear Association 24.342 1 .000 
N of Valid Cases 398   
a. 20 cells (40.8%) have expected count less than 5. The minimum 
expected count is .40. 
 
 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R .248 .047 5.086 .000c 
Ordinal by Ordinal Spearman Correlation .274 .047 5.671 .000c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
 
Quantity Loss Kilo * Years in horticultural farm 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 28.132a 18 .060 
Likelihood Ratio 29.303 18 .045 
Linear-by-Linear Association 6.077 1 .014 
N of Valid Cases 398   
a. 10 cells (35.7%) have expected count less than 5. The minimum 
expected count is .75. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R .124 .049 2.481 .014c 
Ordinal by Ordinal Spearman Correlation .133 .049 2.679 .008c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Quantity Loss Kilo * Household Size 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 25.066a 18 .123 
Likelihood Ratio 24.497 18 .139 
Linear-by-Linear Association 6.401 1 .011 
N of Valid Cases 398   
a. 12 cells (42.9%) have expected count less than 5. The minimum 
expected count is .40. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R .127 .052 2.548 .011c 
Ordinal by Ordinal Spearman Correlation .098 .050 1.967 .050c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
 
Quantity Loss Kilo * Educational Background 
Chi-Square Tests 
 Value Df 
Asymptotic Significance (2-
sided) 
Pearson Chi-Square 56.094a 30 .003 
Likelihood Ratio 62.647 30 .000 
Linear-by-Linear Association 20.802 1 .000 
N of Valid Cases 398   
a. 24 cells (57.1%) have expected count less than 5. The minimum 
expected count is .15. 
 
 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.229 .036 -4.679 .000c 
Ordinal by Ordinal Spearman Correlation -.219 .046 -4.459 .000c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Quantity Loss Kilo * Occupation 
Chi-Square Tests 
 Value Df 
Asymptotic Significance (2-
sided) 
Pearson Chi-Square 35.963a 30 .209 
Likelihood Ratio 43.657 30 .051 
Linear-by-Linear Association 16.257 1 .000 
N of Valid Cases 398   
a. 32 cells (76.2%) have expected count less than 5. The minimum 
expected count is .05. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.202 .033 -4.112 .000c 
Ordinal by Ordinal Spearman Correlation -.210 .042 -4.269 .000c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
 
 
 
Quantity Loss Kilo * Income Per Year 
Chi-Square Tests 
 Value Df 
Asymptotic Significance (2-
sided) 
Pearson Chi-Square 17.857a 18 .465 
Likelihood Ratio 24.527 18 .139 
Linear-by-Linear Association .054 1 .817 
N of Valid Cases 398   
a. 20 cells (71.4%) have expected count less than 5. The minimum 
expected count is .50. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R .012 .054 .232 .817c 
Ordinal by Ordinal Spearman Correlation -.041 .051 -.810 .419c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Vegetable Farm/Organisation * Farmer Group 
 
Farmer Group 
Total Yes No 
Vegetable Farm/Organisation Dasilami 99 40 139 
Marakessa Vegetable Garden 69 14 83 
Lamin 59 1 60 
Banjulunding Vegetable 
Garden 
39 2 41 
Young Farmer's Club 36 2 38 
Sukuta 35 2 37 
Total 337 61 398 
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Chi-Square Tests 
 Value Df Asymptotic Significance (2-sided) 
Pearson Chi-Square 37.377a 5 .000 
Likelihood Ratio 41.400 5 .000 
Linear-by-Linear Association 26.041 1 .000 
N of Valid Cases 398   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected 
count is 5.67. 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.256 .040 -5.272 .000c 
Ordinal by Ordinal Spearman Correlation -.283 .043 -5.882 .000c 
N of Valid Cases 398    
 
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
 
 
 
 
 
Vegetable Farm/Organisation * Transportation Distance 
Vegetable Farm/Organisation 
Transportation Distance Total 
1 2 3 5 6 7 8 9 10 11  
 Dasilami 0 0 0 0 0 1 0 130 0 8 139 
Marakessa Vegetable Garden 13 2 12 0 45 5 0 6 0 0 83 
Lamin 0 0 0 4 44 6 5 1 0 0 60 
Banjulunding Vegetable Garden 0 3 0 0 0 0 0 18 20 0 41 
Young Farmer's Club 0 0 0 0 0 0 0 1 0 37 38 
Sukuta 0 36 0 0 0 0 0 0 0 1 37 
Total 13 41 12 4 89 12 5 156 20 46 398 
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Chi-Square Tests 
 Value Df Asymptotic Significance (2-sided) 
Pearson Chi-Square 1249.362a 45 .000 
Likelihood Ratio 901.662 45 .000 
Linear-by-Linear 
Association 
.862 1 .353 
N of Valid Cases 398   
a. 41 cells (68.3%) have expected count less than 5. The minimum 
expected count is .37. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.047 .066 -.928 .354c 
Ordinal by Ordinal Spearman 
Correlation 
-.194 .065 -3.928 .000c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Vegetable Farm/Organisation * Type of Transport 
 
Type of Transport 
Total Horse Cart Head Pan Cars 
Others 
(Specify) 
Vegetable 
Farm/Organisation 
Dasilami 1 3 135 0 139 
Marakessa Vegetable 
Garden 
1 36 41 5 83 
Lamin 26 29 4 1 60 
Banjulunding Vegetable 
Garden 
1 0 40 0 41 
Young Farmer's Club 1 0 37 0 38 
Sukuta 2 1 34 0 37 
Total 32 69 291 6 398 
 
Chi-Square 
 Value df Asymptotic Significance (2-sided) 
Pearson Chi-Square 289.643a 15 .000 
Likelihood Ratio 281.251 15 .000 
Linear-by-Linear Association .362 1 .547 
N of Valid Cases 398   
a. 10 cells (41.7%) have expected count less than 5. The minimum 
expected count is .56. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.030 .036 -.601 .548c 
Ordinal by Ordinal Spearman Correlation -.139 .041 -2.784 .006c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Vegetable Farm/Organisation * Transport System 
 
Transport System 
Total Yes No 
Vegetable Farm/Organisation Dasilami 1 138 139 
Marakessa Vegetable Garden 7 76 83 
Lamin 3 57 60 
Banjulunding Vegetable Garden 0 41 41 
Young Farmer's Club 0 38 38 
Sukuta 0 37 37 
Total 11 387 398 
 
 
Chi-Square Tests 
 Value df Asymptotic Significance (2-sided) 
Pearson Chi-Square 16.504a 5 .006 
Likelihood Ratio 16.944 5 .005 
Linear-by-Linear Association .939 1 .333 
N of Valid Cases 398   
a. 6 cells (50.0%) have expected count less than 5. The minimum expected 
count is 1.02. 
 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R .049 .020 .969 .333c 
Ordinal by Ordinal Spearman Correlation .014 .025 .274 .785c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Vegetable Farm/Organisation * Availability of processing Plant 
 
Availability of processing Plant 
Total Yes No Don't Know 
Vegetable Farm/Organisation Dasilami 2 98 39 139 
Marakessa Vegetable 
Garden 
1 71 11 83 
Lamin 7 29 24 60 
Banjulunding Vegetable 
Garden 
3 37 1 41 
Young Farmer's Club 1 37 0 38 
Sukuta 2 23 12 37 
Total 16 295 87 398 
 
 
Chi-Square Tests 
 Value Df Asymptotic Significance (2-sided) 
Pearson Chi-Square 57.707a 10 .000 
Likelihood Ratio 67.281 10 .000 
Linear-by-Linear Association 4.607 1 .032 
N of Valid Cases 398   
a. 5 cells (27.8%) have expected count less than 5. The minimum expected 
count is 1.49. 
 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.108 .049 -2.156 .032c 
Ordinal by Ordinal Spearman Correlation -.120 .049 -2.412 .016c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Extension Service Influence of Post-harvest Loss 
Vegetable Farm/Organisation * Post-Harvest Training Technology 
 
Post-Harvest Traing Technology 
Total Yes No 
Vegetable Farm/Organisation Dasilami 4 135 139 
Marakessa Vegetable 
Garden 
2 81 83 
Lamin 7 53 60 
Banjulunding Vegetable 
Garden 
12 29 41 
Young Farmer's Club 6 32 38 
Sukuta 6 31 37 
Total 37 361 398 
 
 
Chi-Square Tests 
 Value Df Asymptotic Significance (2-sided) 
Pearson Chi-Square 35.255a 5 .000 
Likelihood Ratio 32.367 5 .000 
Linear-by-Linear Association 20.778 1 .000 
N of Valid Cases 398   
a. 3 cells (25.0%) have expected count less than 5. The minimum expected 
count is 3.44. 
 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.229 .047 -4.677 .000c 
Ordinal by Ordinal Spearman Correlation -.233 .044 -4.761 .000c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Vegetable Farm/Organisation * Training Type 
 
Training Type 
Total Handling Packaging 
Others 
(Grading) No training 
Vegetable 
Farm/Organisation 
Dasilami 0 1 3 135 139 
Marakessa 
Vegetable Garden 
0 0 1 82 83 
Lamin 0 0 5 55 60 
Banjulunding 
Vegetable Garden 
1 0 12 28 41 
Young Farmer's 
Club 
0 0 6 32 38 
Sukuta 0 0 4 33 37 
Total 1 1 31 365 398 
 
Chi-Square Tests 
 Value Df Asymptotic Significance (2-sided) 
Pearson Chi-Square 52.322a 15 .000 
Likelihood Ratio 42.602 15 .000 
Linear-by-Linear Association 3.761 1 .052 
N of Valid Cases 398   
a. 16 cells (66.7%) have expected count less than 5. The minimum 
expected count is .09. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.097 .052 -1.946 .052c 
Ordinal by Ordinal Spearman Correlation -.216 .044 -4.393 .000c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Vegetable Farm/Organisation * Number of training 
 
Number of training 
Total Weekly Monthly Yearly 
Others (During 
Taiwanese 
time) None 
Vegetable 
Farm/Organisation 
Dasilami 1 0 1 0 137 139 
Marakessa Vegetable 
Garden 
0 0 0 1 82 83 
Lamin 2 0 2 1 55 60 
Banjulunding 
Vegetable Garden 
1 1 0 10 29 41 
Young Farmer's Club 0 0 1 5 32 38 
Sukuta 0 0 0 4 33 37 
Total 4 1 4 21 368 398 
 
 
Chi-Square Tests 
 Value Df Asymptotic Significance (2-sided) 
Pearson Chi-Square 70.225a 20 .000 
Likelihood Ratio 60.251 20 .000 
Linear-by-Linear Association 7.206 1 .007 
N of Valid Cases 398   
 
a. 23 cells (76.7%) have expected count less than 5. The minimum 
expected count is .09. 
 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.135 .043 -2.706 .007c 
Ordinal by Ordinal Spearman Correlation -.236 .040 -4.835 .000c 
N of Valid Cases 398    
 
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Vegetable Farm/Organisation * Availability of Agricultural extension Services 
 
Availability of Agricultural 
extension Services 
Total Yes No 
Vegetable Farm/Organisation Dasilami 72 67 139 
Marakessa Vegetable Garden 34 49 83 
Lamin 58 2 60 
Banjulunding Vegetable 
Garden 
37 4 41 
Young Farmer's Club 38 0 38 
Sukuta 37 0 37 
Total 276 122 398 
 
Chi-Square Tests 
 Value Df Asymptotic Significance (2-sided) 
Pearson Chi-Square 114.233a 5 .000 
Likelihood Ratio 141.970 5 .000 
Linear-by-Linear Association 80.017 1 .000 
N of Valid Cases 398   
 
a. 0 cells (0.0%) have expected count less than 5. The minimum expected 
count is 11.34. 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.449 .030 -9.998 .000c 
Ordinal by Ordinal Spearman Correlation -.443 .036 -9.830 .000c 
N of Valid Cases 398    
 
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Vegetable Farm/Organisation * Times of AES Visit 
 
Times of AES Visit 
Total Daily Weekly Monthly Yearly 
Others (None 
of the above) 
Vegetable 
Farm/Organisation 
Dasilami 12 11 18 67 31 139 
Marakessa Vegetable 
Garden 
39 3 9 22 10 83 
Lamin 1 21 20 17 1 60 
Banjulunding 
Vegetable Garden 
1 40 0 0 0 41 
Young Farmer's Club 1 15 4 0 18 38 
Sukuta 0 35 1 0 1 37 
Total 54 125 52 106 61 398 
 
 
Chi-Square Tests 
 Value Df Asymptotic Significance (2-sided) 
Pearson Chi-Square 370.128a 20 .000 
Likelihood Ratio 372.548 20 .000 
Linear-by-Linear Association 32.996 1 .000 
N of Valid Cases 398   
 
a. 2 cells (6.7%) have expected count less than 5. The minimum expected 
count is 4.83. 
 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.288 .046 -5.991 .000c 
Ordinal by Ordinal Spearman Correlation -.324 .048 -6.817 .000c 
N of Valid Cases 398    
 
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Vegetable Farm/Organisation * Times of Visit to Farms 
 
Times of Visit to Farms 
Total Daily Monthly Yearly 
Vegetable Farm/Organisation Dasilami 0 130 9 139 
Marakessa Vegetable Garden 0 80 3 83 
Lamin 0 55 5 60 
Banjulunding Vegetable 
Garden 
39 0 2 41 
Young Farmer's Club 0 24 14 38 
Sukuta 35 0 2 37 
Total 74 289 35 398 
 
 
Chi-Square Tests 
 Value Df Asymptotic Significance (2-sided) 
Pearson Chi-Square 417.119a 10 .000 
Likelihood Ratio 395.679 10 .000 
Linear-by-Linear Association 114.462 1 .000 
N of Valid Cases 398   
 
a. 3 cells (16.7%) have expected count less than 5. The minimum expected 
count is 3.25. 
 
 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.537 .047 -12.666 .000c 
Ordinal by Ordinal Spearman Correlation -.406 .057 -8.845 .000c 
N of Valid Cases 398    
 
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Vegetable Farm/Organisation * extension education 
Vegetable 
Farm/Organisation 
Advice Area 
Total 
Crop 
Husbandry 
Crop 
Diversification 
Animal 
Husbandry Marketing 
Irrigation 
development 
Post-
Harvest 
technology 
Others 
(Engineering) 
 Dasilami 34 4 14 6 0 2 79 139 
Marakessa 
Vegetable Garden 
18 0 3 0 0 2 60 83 
Lamin 0 0 8 0 0 17 35 60 
Banjulunding 
Vegetable Garden 
7 0 1 1 0 0 32 41 
Young Farmer's 
Club 
13 6 3 0 0 0 16 38 
Sukuta 19 1 7 0 1 0 9 37 
Total 91 11 36 7 1 21 231 398 
Chi-Square Tests 
 Value df Asymptotic Significance (2-sided) 
Pearson Chi-Square 173.618a 30 .000 
Likelihood Ratio 153.025 30 .000 
Linear-by-Linear Association 10.304 1 .001 
N of Valid Cases 398   
 
a. 26 cells (61.9%) have expected count less than 5. The minimum 
expected count is .09. 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.161 .054 -3.248 .001c 
Ordinal by Ordinal Spearman Correlation -.102 .054 -2.039 .042c 
N of Valid Cases 398    
 
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Effectiveness of Agricultural Extension Services in Minimizing PHL 
Vegetable Farm/Organisation * Agricultural Extension Effectivenesss 
Vegetable Farm/Organisation 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Dasilami 139 34.9 34.9 34.9 
Marakessa Vegetable 
Garden 
83 20.9 20.9 55.8 
Lamin 60 15.1 15.1 70.9 
Banjulunding Vegetable 
Garden 
41 10.3 10.3 81.2 
Young Farmer's Club 38 9.5 9.5 90.7 
Sukuta 37 9.3 9.3 100.0 
Total 398 100.0 100.0  
 
Approaches for Training 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Field Meeting 258 64.8 64.8 64.8 
Regular Visits 14 3.5 3.5 68.3 
Field Days 34 8.5 8.5 76.9 
Demonstration 38 9.5 9.5 86.4 
Farmer Training 34 8.5 8.5 95.0 
More than One above 20 5.0 5.0 100.0 
Total 398 100.0 100.0  
 
Chi-Square Tests 
 Value Df Asymptotic Significance (2-sided) 
Pearson Chi-Square 35.182a 10 .000 
Likelihood Ratio 35.347 10 .000 
Linear-by-Linear Association 13.352 1 .000 
N of Valid Cases 398   
a. 3 cells (16.7%) have expected count less than 5. The minimum expected 
count is 4.46. 
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Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.183 .045 -3.712 .000c 
Ordinal by Ordinal Spearman Correlation -.159 .047 -3.204 .001c 
N of Valid Cases 398    
 
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
Vegetable Farm/Organisation * Distance to the market 
 
Distance to the market 
Total 
less than 
2km 
2 to 
5km 6 to 10km 11 to 15km 
Above 
15km 
Vegetable 
Farm/Organisation 
Dasilami 0 0 131 0 8 139 
Marakessa Vegetable 
Garden 
15 12 56 0 0 83 
Lamin 0 0 60 0 0 60 
Banjulunding Vegetable 
Garden 
3 0 18 20 0 41 
Young Farmer's Club 0 0 1 0 37 38 
Sukuta 36 0 0 0 1 37 
Total 54 12 266 20 46 398 
 
 Value df 
Asymptotic 
Significance (2-sided) 
Pearson Chi-Square 792.269a 20 .000 
Likelihood Ratio 536.782 20 .000 
Linear-by-Linear Association 1.357 1 .244 
N of Valid Cases 398   
a. 14 cells (46.7%) have expected count less than 5. The minimum expected count is 1.12. 
Symmetric Measures 
 Value 
Asymptotic 
Standardized 
Errora Approximate Tb 
Approximate 
Significance 
Interval by Interval Pearson's R -.058 .073 -1.166 .245c 
Ordinal by Ordinal Spearman Correlation -.004 .070 -.074 .941c 
N of Valid Cases 398    
a. Not assuming the null hypothesis. 
b. Using the asymptotic standard error assuming the null hypothesis. 
c. Based on normal approximation. 
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Cross Tabulation of Extension Services Influence on PHL 
Horticultural Farms/Farmers and Post-Harvest Practices Training 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 35.255a 5 .000 
Likelihood Ratio 32.367 5 .000 
Linear-by-Linear Association 20.778 1 .000 
N of Valid Cases 398   
a. 3 cells (25.0%) have expected count less than 5. The minimum expected count is 3.44. 
Horticultural Farms/Farmers and Type of Training Conducted 
 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 52.322a 15 .000 
Likelihood Ratio 42.602 15 .000 
Linear-by-Linear Association 3.761 1 .052 
N of Valid Cases 398   
a. 16 cells (66.7%) have expected count less than 5. The minimum expected count is .09. 
Horticultural Farms/Farmers and Number/Times of Training 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 70.225a 20 .000 
Likelihood Ratio 60.251 20 .000 
Linear-by-Linear Association 7.206 1 .007 
N of Valid Cases 398   
a. 23 cells (76.7%) have expected count less than 5. The minimum expected count is .09. 
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Horticultural Farms/Farmers and Availability of Agricultural Extension Agents 
 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 114.233a 5 .000 
Likelihood Ratio 141.970 5 .000 
Linear-by-Linear Association 80.017 1 .000 
N of Valid Cases 398   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 11.34. 
Horticultural Farm s/Farmers and Times of AES Visits 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 370.128a 20 .000 
Likelihood Ratio 372.548 20 .000 
Linear-by-Linear Association 32.996 1 .000 
N of Valid Cases 398   
a. 2 cells (6.7%) have expected count less than 5. The minimum expected count is 4.83. 
 
Horticultural Farms/Farmers and Availability of Agricultural Extension Agents 
Chi-Square Tests 
 Value Df 
Asymptotic 
Significance (2-sided) 
Pearson Chi-Square 114.233a 5 .000 
Likelihood Ratio 141.970 5 .000 
Linear-by-Linear Association 80.017 1 .000 
N of Valid Cases 398   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 11.34. 
Horticultural Farm s/Farmers and Times of AES Visits 
Chi-Square Tests 
 Value Df 
Asymptotic 
Significance (2-sided) 
Pearson Chi-Square 370.128a 20 .000 
Likelihood Ratio 372.548 20 .000 
Linear-by-Linear Association 32.996 1 .000 
N of Valid Cases 398   
a. 2 cells (6.7%) have expected count less than 5. The minimum expected count is 4.83. 
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Cross Tabulation Effective of Extension Services 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 40.751a 15 .000 
Likelihood Ratio 33.378 15 .004 
Linear-by-Linear Association .533 1 .465 
N of Valid Cases 398   
a. 17 cells (70.8%) have expected count less than 5. The minimum expected count is .93. 
 
Horticultural Farms/Farmers and Quantity of Loss 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 309.281a 30 .000 
Likelihood Ratio 313.396 30 .000 
Linear-by-Linear Association 159.202 1 .000 
N of Valid Cases 398   
a. 18 cells (42.9%) have expected count less than 5. The minimum expected count is 1.86. 
 
Horticultural Farms/Farmers and Post-Harvest Practices Training 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 35.255a 5 .000 
Likelihood Ratio 32.367 5 .000 
Linear-by-Linear Association 20.778 1 .000 
N of Valid Cases 398   
a. 3 cells (25.0%) have expected count less than 5. The minimum expected count is 3.44. 
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Horticultural Farms/Farmers and Type of Training Conducted 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 52.322a 15 .000 
Likelihood Ratio 42.602 15 .000 
Linear-by-Linear Association 3.761 1 .052 
N of Valid Cases 398   
a. 16 cells (66.7%) have expected count less than 5. The minimum expected count is .09. 
 
Horticultural Farms/Farmers and Number/Times of Training 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 70.225a 20 .000 
Likelihood Ratio 60.251 20 .000 
Linear-by-Linear Association 7.206 1 .007 
N of Valid Cases 398   
a. 23 cells (76.7%) have expected count less than 5. The minimum expected count is .09. 
Horticultural Farm s/Farmers and Agricultural Extension Effectiveness 
Horticultural Farmers Perception of Effectiveness by Field meeting 
Chi-Square Tests 
 Value df 
Asymptotic 
Significance (2-sided) 
Pearson Chi-Square 39.853a 10 .000 
Likelihood Ratio 41.668 10 .000 
Linear-by-Linear Association 27.088 1 .000 
N of Valid Cases 398   
a. 3 cells (16.7%) have expected count less than 5. The minimum expected count is 4.46. 
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Horticultural Farmers Perception of Effectiveness by Regularity  
 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 52.535a 10 .000 
Likelihood Ratio 51.414 10 .000 
Linear-by-Linear Association 21.751 1 .000 
N of Valid Cases 398   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 6.04. 
Horticultural Farmers Perception of Effectiveness by Field days 
 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 59.037a 10 .000 
Likelihood Ratio 62.276 10 .000 
Linear-by-Linear Association 49.405 1 .000 
N of Valid Cases 398   
a. 3 cells (16.7%) have expected count less than 5. The minimum expected count is 4.46. 
 
Horticultural farmers perception of Effectiveness by Demonstration 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 55.585a 10 .000 
Likelihood Ratio 54.271 10 .000 
Linear-by-Linear Association 22.896 1 .000 
N of Valid Cases 398   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 6.23. 
 
a. 3 cells (16.7%) have expected count less than 5. The minimum expected count is 4.46. 
 
Horticultural Farmers Perception of Effectiveness by Farmer Training 
Chi-Square Tests 
 Value Df 
Asymptotic Significance 
(2-sided) 
Pearson Chi-Square 63.364a 10 .000 
Likelihood Ratio 65.006 10 .000 
Linear-by-Linear Association 
42.490 1 .000 
N of Valid Cases 398   
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.86. 
 
 
 
 
